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SUMMARY 


Numerical solutions are currently being developed to 
predict the three-dimensional flow through turbomachine 
blade rows. To be of quantitative value to the designer 
and analyst, it is necessary to experimentally verify the 
flow modeling and the numerics inherent in these calcula- 
tion codes. This experimental verification requires that 
the predicted flow fields be correlated with benchmark 
quality, three-dimensional data obtained in experiments 
which model the fundamental phenomena existing in the flow 
passages of modern turbomachines. The Purdue Annular Cas- 
cade Facility has been designed specifically to provide 
these required three-dimensional data. 

A fully automated exit flow data acquisition and 
analysis system has been developed. This computer con- 
trolled system includes automated . probe positioning; 
five-hole cone probe data acquisition, analysis, and error 
analysis; as well as printing and plotting of the analyzed 
data. Further, a technique to visualize the isobaric exit 
flow contours has been demonstrated. 



IV 


The overall three-dimensional aerodynamic performance 
of an instrumented classical airfoil cascade has been 
determined over a range of incidence angle values in The 
Purdue Annular Cascade Facility utilizing this automated 
exit flow data acquisition and analysis system in conjunc- 
tion with a previously developed facility and airfoil sur- 
face pressure data acquisition and analysis system. The 
mean wake data, acquired at two downstream axial loca- 
tions, are analyzed to determine the effect of incidence 
angle, the three-dimensionality of the cascade exit flow 
field, and the similarity of the wake profiles. The hub, 
mean, and tip chordwise airfoil surface' static pressure 
distributions determined, at each incidence angle are 
correlated with predictions from the MERIDL and TSONIC 
computer codes . 
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CHAPTER I 


INTRODUCTION 


A. General Discussion 

Continuing demands to increase efficiency and thrust- 
to-weight ratio have led to higher operating Mach numbers 
and lower airfoil aspect ratios -in axial flow compressors 
and turbines. This design trend has resulted in three- 
dimensional and viscous effects becoming increasingly signi- 
ficant. Hence, to achieve the overall performance potential 
of such advanced components, the current semi-empir ical 
design systems based on previous experience must be replaced 
with advanced systems based on first principle, experimen- 
tally verified, three-dimensional aerodynamic analyses. The 
Purdue Annular Cascade Facility has been designed specifi- 
cally to provide the benchmark, data necessary to verify 
these three-dimensional blade passage mathematical models. 

The flow field in an axial flow turbomachine consists 
of the complex interaction* of many flow structures, some of 
which are identified in Figure 1. Thick boundary layers 
develop on the inner and outer endwalls as well as on the 
blade surfaces. Also, secondary flows, tip clearance leak- 
age flows, hub vortices, and tip vortices influence the flow 
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Figure 1. Schematic Representation of the Flow Field 
in a Turbomachine Blade Rov? 
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field. In addition, the inlet velocity profile affects all 
of these flow structures. 

Three-dimensional viscous and inviscid numerical models 
are currently being developed to model the three-dimensional 
flow field in a turboraachine blade row. However, because of 
the extreme complexity of the flow field and the internal 
geometries, these numerical solutions of necessity involve 
many computational and numerical assumptions. As a result, 
to be of quantitative value to the designer and analyst, it 
is necessary to experimentally verify these predictions. 
High quality, extensive, three-dimensional data from experi- 
ments which model the fundamental phenomenon existing in the 
flow passages of turbomachines are needed for this verifica- 
tion, 

t 

The Purdue Annular Cascade Facility, designed specifi- 
cally to provide these three-dimensional data, is shown in 
Figure 2. Both the overall experimental rig and the air- 
foils are physically large, reflecting the primary design 
considerations. In particular, the flow passages are large 
so as to amplify the fundamental flow phenomena as well as 
to eliminate the need for extreme miniaturization of instru- 
mentation. 

This study is directed at the quantification of the 
overall, three-dimensional aerodynamic performance of a clas- 
sical flat plate airfoil cascade, A fully automated, com- 
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Figure 2. The Purdue Annular Cascade Facility 
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puter controlled, mean wake data acquisition cind reduction 
system was developed and utilized with a five-hole cone 
probe. The overall three-dimensional performance of the 
classical airfoil cascade was determined over a range of 
incidence angle values using this mean wake acquisition sys- 
tem and a previously developed blade surface pressure data 
acquisition and analysis system [1]-* 


* Numbers in the brackets refer to the list of references- 
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B. Review of Previous Cascade Wake Investigations 

A brief review of cascade wake investigations is 
presented which demonstrates that cascade exit flow fields 
are dependent on flow field geometry. In particular, the 
results • from two-dimensional cascade studies differ from 
those of the three-dimensional studies. 

The first experimental work on mean wake characteris- 
tics was that of Lieblein and Roudebush in 1956 [2,]. Their 
conclusions are based on a limited quantity of data from a 
two-dimensional cascade, and are very general in nature and 
application. Further, two-dimensional cascade wake studies 
were performed by Raj and Lakshminarayana [3]. Their study 
involved an analytical and experimental investigation into 
the effects of cascade solidity, incidence angle, and down- 
stream distance on the wake size and shape. Of particular 
interest are their results showing increased nonsymmetry of 
the wake with increased incidence angle values and the simi- 
larity exhibited by the wake profiles. 

A study of the mean three-dimensional velocity charac- 
teristics of inlet guide vane and stator blade wakes in an 
axial flow compressor was performed by Lakshminarayana and 
Davino [4]. They determined the three-dimensional mean 
velocity wake decay rate and considered similarity of these 
wake profiles. The lack of similarity in the hub and" tip 
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regions demonstrated the three-dimensional nature of the 
downstream flow field. 

From the above, it can be concluded that the- wakes 
measured in two-dimensional cascade studies show consider- 
able differences from those measured in the three- 
dimensional inlet guide vane and stator blade experiments. 
In particular, the deviation of the similarity results in 
the hub and tip regions of the inlet guide vane and stator 
study clearly demonstrates, that the experimental verifica- 
tion of advanced three-dimensional analyses requires data 
obtained in experiments which model the phenomena existing 
in the flow passages of turbomachines. 



8 


C, Objectives of this Investigation 

The overall objective of this study is the detailed 
experimental determination of the three-dimensional aero- 
dynamic performance of a classical airfoil cascade over a 
range of incidence angle values and the correlation of these 
unique data with appropriate analyses. This involves the 
following specific tasks: 

* The automation of an L- C. Smith traversing mechanism 
to facilitate ease of data acquisition. 

* The design, construction, and checkout of a large 
(5,715 cm diameter) Calibration Jet Facility for 
accurate probe calibrations. 

* The automated calibration of a five-hole cone probe 
in the non-nulled mode. 

* The development of an automated mean wake data 
acquisition, reduction, and output system. 

* Utilization of the automated mean wake and airfoil 
surface data. acquisition systems to determine the 
three-dimensional performance of the classical 
airfoil cascade at incidence angle values of 


0°, 5°, and 10®. 



Analysis of the cascade wake data to quantify; the 
effect of incidence angle? the three-dimensionality 
of the flow field? and the similarity or lack thereof 
for the velocity profiles. 

Correlation of the airfoil surface data with 
predictions from the NASA inviscid flow analyses 
MERIDL and TSONIC. 

The demonstration of a technique for on-line 
visualization of downstream pressure contours. 
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CHAPTER II EXPERIMENTAL APPARATUS 


This chapter is divided into three sections: The. Pur- 
due Annular Cascade Facility, The Control Room Apparatus, 
and The Construction/Definition of a Calibration Jet Facil- 
ity. 


A. The Purdue Annular Cascade Facility 
Annular Cascade and Air Supply 

The Purdue Annular Cascade, pictured in Figure 2 and 
schematically shovm in Figure 3, is comprised of sections 
fabricated from a honeycomb fiberglass material. The hub 
sections are held together by inner flanges and are attached 
to and supported by the outer shroud via five inlet and 
three exit support struts. The outer shroud consists of a 
bellmouth together with four other sections joined together 
with large aluminum support rings and tie-bars. The alumi- 
num support rings rest on a metal stand which supports the 
entire cascade facility. 



-Airfoil 
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The flow enters the facility through the bellmo'uth and 
is accelerated in the annulus formed by the gradually con- 
tracting. flow region bounded by the hub and bellmouth. At 
the intersection of the bellmouth and section A, the annulus 
height of 15,24 cm (6.0 in.) , is reached and maintained 
through the exit region of the facility. Thirty-six airfoil 
trunnion mounting holes are located in the test section. 
Section B. Also, two circumferential traversing slots are 
located downstream of the test section. 

Airflow exiting the facility expands into a 24 cubic 
meter plenum chamber, Figure 4, which provides an even 
exhaust pressure to the cascade. This steady exhaust pres- 
sure iS' maintained by a large-capacity centrifugal compres- 
sor which is capable of exhausting 354 cms (150,000 cfm) of 
air at a pressure change. of 46 cm (18 in.) of water. This 
compressor is driven through a set of ten v-belts on a jack 
shaft- by a 224 kw (300 Hp) three-phase induction motor. 
Variable inlet quidevanes . upstream of the centrifugal 
compressor allow for flow rate control. A more detailed 
description of The Purdue Annular Cascade Facility is 
presented in Reference [1]. 


Airfoils 

Thirty-six classical fiat plate airfoils , of aspect 
ratio unity, schematically shown in Figure 5, were used in 




Figure 4 


Exterior View of Plenum Chamber and Ducting 
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this study^ Pour of the airfoils were instrumented with 
surface static pressure taps. Two types of instrumented 
airfoils were used» as depicted in Figure 6: . one type with 
15 static pressure taps along a chordline at midspan, and 
the second type with 15 static pressure taps along a chord- 
line at 10% span and 15 static pressure taps along a chord- 
line at 90% span. The chordwise gaussian distribution of 
each set of 15 surface static pressure taps is presented in 
Figure 7. 

Two airfoils of each type were installed in the facil- 
ity in front of the circumferential traversing slots such 
that both the pressure and the suction surfaces of the air- 
foil were instrumented- As these airfoils were cantilevered 
from the facility outer shroud, it was necessary to fill in 
the airfoil- inner shroud gaps. Figure 8 shows a view of the 
instrumented airfoils installed in the facility with their 
inner-shroud gaps filled with modeling clay.- 

Upstream Pressure Rakes 

The cascade inlet velocity profile and the mass aver- 
aged upstream velocity are determined via three symmetri- 
cally distributed pressure rakes. Figure 9, located in .sec- 
tion A of the facility. Associated with each rake are twC 
static pressure taps, one on the hub surface and one on the 
outer shroud surface. Upstream mass averaging is accom- 
plished by averaging the individual rake tap pressure read- 
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Figure 9. Schematic of a Total Pressure Rake 
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ings, as the taps are located at the mid-radius of concen- 
tric annulii of equal area. 


Traversing Mechanisms 

A closeup of the L. C. Smith traversing system is shown 
in Figure 10. The mechanisms are capable of moving a probe 
circumf erentially > radially, or in self -rotation. The 
radial and rotational traversing mechanisms form a self- 
contained unit which can be easily separated from the cir- 
cumferential mechanism, enadiling them to be used for probe 
support and positioning in a remote calibration jet. In the 
cascade facility, the circumferential traversing mechanism 
can be mounted over either of two slots, as shown in Figure 
11. The slot not in use is flush filled to eliminate dis- 
turbances to the eunnulus flow. 

\ 

Each motion is powered by a separate D. C. motor. The 
circumferential motion unit consists of a slide driven up to 
45° over a fixed base by rack and pinion gearing. The 
radial motion is driven by a ball bearing screw and is capa- 
ble of 20.3 cm (8 in.) motion. The rotational motion is 
driven by a gearbox assembly and is capable of 360° rota- 
tion. Each motion is geared to a separate ten-turn linear 
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potentiometer and a mechanical counter for position defini- 
tion. 

The movement of the traversing mechcmisms is controlled 
by an L. C. Smith Model D1-3R Indicator. Controls include 
motion selection, motion speed, and direction of motion. 
Positioning is displayed on a 3 1/2 digit digital voltmeter 
which displays the voltage across the selected motion's 
ten-turn linear potentiometer. This unit is designed to 
give manual push-button control of probe positioning. 

As part of this study, the probe positioning was 
automated. A separate circuit was designed and fabricated 
to allow for either automated or manual probe positioning. 
In the automated mode, the motion selection and the direc- 
tion of motion are controlled by relays which are, in turn, 
controlled by computer software. The analog positional vol- 
tage signal is transferred to the computer and software 
decisions are made to move the probe (switching of the 
proper relays and motoring the probe position) to preset 
positions. The automated mode includes software confirma- 
tion of probe positioning after motion has ceased at each 
measurement station, and if necessary, the repositioning of 
the probe. 

The accuracy of the three motions is calculated by 
dividing the amount of travel in any motion for the full ten 
turns of the potentiometer by one-half the corresponding 
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smallest increment of voltage (2000). This yields the fol- 
lowing accuracy for the positioning of the probe: 


Circumferential Motion: 
Radial Motion: 
Rotational Motion: 


-»-/-0.023° 
+/- 0.01 cm 
+/-0.18° 


Scanivalve Pressure Measurement System 

Due to the large number of pressure measurements 
required, a Scanivalve pressure measurement system was pre- 
viously developed [1]. The annular cascade Scanivalve sys- 
tem incorporates three modules which rotate in tandem. Fig- 
ure 12 [5] shows a typical multiple-module unit. Each 
module consists of a rotating valve-switching device which 
exposes a single transducer to any of 48 different pressure 
ports as directed by the solenoid advancer. The solenoid 
advancer is either push-button m 2 mually controlled or com- 
puter controlled. 

The three transducers are each 6.9 kPa (1 psid) bi- 
directional differential linear transducers. Two ports of 
the 48 ports on each module are reserved for calibrating the 
module's treunsducer: one for the reference side of the 
transducer and one for spanning the transducer. The selec- 
tion of these two pressures is critical. The reference 
pressure should be both steady eund higher (or lower) than 
any pressure expected to be measured against it in order to 



Figure 12. 


Typical Scanivalve Multiple-Module Unit 


26 


avoid drift and calibration shift problems. The span pres- 
sure should be of proper sign and magnitude to flex the 
transducer diaphragm in the same direction as the measure- 
ments to be made. Ambient pressure was chosen for the 
reference pressure in the annular cascade because it is 
steady and is the highest possible pressure in the no work 
cascade. The span pressure was supplied by the vacuum 
source shown in Figure 13, and was set at approximately 6.9 
kPa (1 psi) vacuum, with accurate measurements on a 200 cm 
u-tube water manometer for each calibration. Figure 14 
shows a typical transducer calibration curve for this setup. 
Specifically, calibration is obtained by selecting the 
reference port, measuring the offset voltage, and then 
selecting the span port eund measuring the span voltage. 

The response time of the Scanivalve transducers has 
been investigated, showing a settling time of 160 mil- 
liseconds to be sufficient. To allow for this settling 
time, the software incorporated in this study used a 99 mil- 
lisecond delay command combined with programming steps which 
confirm the Scanivalve position (totalling over 160 mil- 
liseconds) after each solenoid advance. Voltage readings 
were obtained using statistical Scunpling techniques to 
define a mean voltage reading and an estimate of the error 
in the mean voltage. 

Figure 15 shows the complete Sccmivalve pressure meas- 
urement system package. A 12 x 24 port interface is 
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Figure 14. 


Typical Transducer Calibration Curve 
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provided to facilitate connection, of pneumatic tubing in the 
Scanivalve modules. This interface is arranged in an ord- 
erly way to permit identification of the reference port, the 
span port, and the other 46 ports on each module.. 
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B. Control Room Instrumentation 

The automated probe positioning and pressure data 
acquisition were accomplished utilizing a Hewlett-Packard 
3497 data acquisition control unit and a Hewlett-Packard 85 
desktop computer. The data acquisition control unit has 
three types of insert cards which connect external devices 
to the unit. The first type of card is a 16 channel actua- 
tor board for switching peripheral devices such as the probe 
positioning relays in the modified L. C. Smith indicator 
unit and the solenoid advancer in the Scanivalve measurement 
system. The second type of card is a 20 channel analog 
input board which is connected to an internal voltmeter. It 
is used for reading external voltages such as the positional 
voltage from the modified L. C, Smith unit and the pressure 
voltages from the Scanivalve transducers. The third type of 
card is a sixteen bit digital input board which is used to 
read the Scanivalve port position. 

The HP-85 desktop computer, programmable in HP-Basic, 
is connected to the data acquisition unit by a busline. 
Software commands to open/close actuator channels, read ana- 
log voltage channels, send information back to the HP-85 
memory, etc., are sent to the 3497 acquisition unit on the 
busline. These commands have been incorporated in computer 
programs to completely autonjate the data acquisition pro- 


cess. 
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The HP-85 has a tape drive to provide permanent storage 
of data and programs. Acquisition and reduction of data 
were accomplished by two separate programs to minimize the 
acquisition time and to avoid calibration and cascade velo- 
city drifts. Raw data were Stored on tape cartridges by the 
acquisition program and later ■ reduced. To provide full page 
data printouts in final tabular form and high quality 
graphic capabilities, an Integral Data Systems 440 Paper 
Tiger Line Printer and an HP-7470 Plotter were interfaced 
with the HP-85 desktop computer. With the addition of the 
line printer and the plotter, all hand transfer of data was 
eliminated and the automated mean wake acquisition and 
reduction system development completed. 
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C. Construction/Def inition of a Calibration Jet Facility 

A five hole cone probe was used to obtain the mean 
three-dimensional cascade' wake data in this study. The 
calibration of this probe in the non-nulled mode requires a 
relatively large calibration jet with a uniform flow core 
region. 


Design 

The Calibration Jet Facility is schematically depicted 
in Figure 16 and shown in Figure 17. A centrifugal blower 
capable of delivering 0.15 cms (320 cfm) at 43 cm (17 in.) 
of water is ' belt dr iven at constant speed by a 3.73 kW (5 
HP)- electric motors The blower feeds the large 50.8 x 50,8 
cm (20 X 20 in.) cross-sectioned plenum through a long gra- 
dual diffuser section which is equipped with three 100 mesh 
screen sections for flow straightening and to aid in diffus- 
ing the flow. The flow is discharged from the plenum 
through a nozzle which forms the calibration jet. The noz- 
zle throat (exit) diameter is 5,715 cm (2.25 in.). Thus the 
area ratio of the plenum cross section to the nozzle cross 
section is 100 to 1, meeting ASME specifications [6]. Probe 
support and positioning are supplied by a rotary table with 
an attached fixture to mount the radial/self-rotational 
traversing mechanism unit, as seen in Figure 17. A detailed 
probe to jet alignment procedure is described in Appendix A. 
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Figure 16. Schematic of the Calibration Jet Facility 
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The design of the nozzle shape was considered in 
detail. Hussieun and Reunjee [7] compared the incompressible 
flow characteristics of a cubic equation contour nozzle, a 
Batchelor-Shaw nozzle, the ASME series nozzles and the 
simple disk nozzle (orifice plate). They found that a uni- 
form mean velocity euid low turbulence core region exists 
with any one of the designs, provided that a sufficient core 
to probe diameter ratio exists. Based on these results, an 
ASME /8 series nozzle was fabricated from a 31 degree plexi- 
glass cone. The nozzle exit section is 5.715 cm (2.25 in.) 
in diameter and the entrance was machined to smoothly mate 
with the inner plenum wall. The jet velocity is controlled 
by throttling the centrifugal blower inlet by adjusting the 
three leaf shutters seen in Figure 18. 


Check-Out 

To quantify the aerodynamic performance of the calibra- 
tion jet, the jet velocity profile was mapped using a hot- 
wire anemometer eund a pitot probe. 

The velocity is calculated assuming isentropic flow. 
Thus the plenum pressure and temperature, as measured with a 
Merian Model 40HE35 Inclined Water Mcinometer and a thermome- 
ter in the plenum, correspond to the jet total pressure and 
total temperature, and T^, respectively. The static 
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Figure 18. Calibration Jet Air Supply and the Three Leaf Shutter Speed Control Device 
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on a barometer. The compressible flow equations are then 
used to calculate the velocity: 
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u = M (3) 

where k, the specific heat ratio, is 1.4, and the air 

aX IT 

gas constant, is 287.08 J/kg-K (53.35 ft-lb/lb-R) . 

The calibration jet mapping was conducted with a jet 
core velocity of approximately 30.5 m/s (100 ft/s), the nom- 
inal velocity anticipated in the annular cascade experi- 
ments. A one hour warm-up time for the jet was determined 
to be more than sufficient for steady conditions to be 
reached. 

Profiles were measured at 6 axial locations downstream 
of the exit with both a hot-wire and a pitot probe, with 
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the data analyzed to determine U* and Y* values at each Z/D 
axial location where; 



Figure 19 shows the jet velocity profile at the axial 
location subsequently used for the calibration of the five- 
hole cone probe. Complete jet velocity profile data are 
presented in Appendix B. Analysis of these data show that a 
relatively large core region exists in the jet, with the 
core diameter decreasing to approximately 3.81 cm (1.5' in.) 
at Z/D = 1-33. Low turbulence intensities, less than 2.0%, 
were measured throughout the core region. Further, the 
hot-wire data and pitot probe data exhibit very good agree- 
ment. Also, the probe measured core velocities and the cal- 
culated isentropic velocities are in excellent agreement, 
thereby verifying the isentropic nozzle design. 


ORIGINAL PAGE 
OF POOR QUALITY 




Figure 19. Jet Profile at the Selected Five-Hole Probe 

Calibration Point 



CHAPTER III 


FIVE -HOLE CONE PROBE SELECTION AND CALIBRATION 


A five-hole cone probe in the non-nulling mode was 
utilized to measure the three-dimensional classical airfoil 
cascade exit flow field. This required an extensive cali- 
bration of the probe- The non-nulling mode was selected 
because the time and complexity associated with rotation of 
the probe for the nulling mode are eliminated. 


A. Probe Selection 

The five-hole cone probe utilized in this study was 
selected based on geometric size and shape considerations. 
Gettelmcin and Krause [8] determined that the probe tip and 
the support stem must be separated by at least three stem 
diameters so as to avoid support interference effects. 
Further r the sensor head diameter must be sufficiently small 
as to avoid passage blockage effects and erroneous results 
in flow regions with steep pressure gradients. Also for 
calibration purposes, it is desirable for the probe axis of 
rotation to pass through the tip, resulting in the tip 
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remaining on the calibration jet centerline for all angular 
settings . 

Based on the above considerations, the United Sensor 
type DC-125 five-hole cone probe, shown in Figure 20, was 
selected. This probe has a sensor head diameter of 0.318 cm 
(0.125 in.). The probe coordinate system and port labeling 
system, including the definition of the yaw and pitch 
angles, are shown schematically in Figure 21. The probe 
coordinate system coincides with that of the annular cascade 
when the probe and the annular cascade Z-axes coincide. 



w 




Figure 20. United Sensor DC-125 Five-Hole Cone Probe 
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B, Review of Five-Hole Probe Calibration and Application 
Techniques in’ the Non-Nulled Mode 

Because of manufacturing tolerances and flow Reynolds 
number dependence, it is necessary to calibrate individual 
probes over a range of pitch and yaw angle settings. This 
calibration consists of measuring the five probe port pres- 
sures and the flow total and static pressures over a ra.nge 
of pitch-yaw settings and then determining a set of dimen- 
sionless characteristic pressure calibration coefficients. 

Dudzinski and Krause [9] calibrated a five-hole probe 
for use in the non-nulling mode over a range of Reynolds 
numbers. Their results show that for a limited range Rey- 
nolds number application, such as in the Purdue Annular Cas- 
cade Facility, one calibration is sufficient. They cali- 
brated for pitch and yaw angles up to +/-30° in 10° incre- 
ments, and suggested 5° increments for a more accurate cali- 
bration. Treaster and Yocum [10] used the calibration 
coefficients developed by Dudzinski and Krause to calibrate 
two types of five-hole probes in an open jet facility, show- 
ing support for the calibration coefficients developed by 
Dudzinski and Krause. Specifically, these nondimens ional 
calibration coefficients, and the ones used in the present 
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study are presented in Equations 4 through 8- 


pyaw 




(4) 


^ppitch 


k-f] 


(5) 


'ptotal 


[^l~^total] 


( 6 ) 


'pstatic 


^static] 


(7) 


where 


P - [p^ + Pj + + PjI/4 (8) 

Bryer and Pankhurst [11] present typical five-hole probe 
calibrations for flow velocities of 27 m/s (90 ft/s), in the 
range of velocities expected in the present study. They 
found that for pitch and yaw angles less than 25°, the accu- 
racy of a five-hole probe used in the non-nulling mode was 
approximately +/-3%. 
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The effects. of turbulence intensity and wall proximity 
on five-hole probe measurements were considered by Sitaram, 
Lakshminarayanar and Ravindranath [12]. Their results are 
based on measurements with a five-hole probe identical in 
size to the one used in the present study. They found that 
for turbulence intensities of up to 10%, the error in velo- 
city due to turbulence was 0,33%. Hinch and Fleeter [13] 
measured the turbulence intensity in The Purdue Annular Cas- 
cade with the classical airfoil cascade installed at a 0*^ 
incidence angle. The free stream turbulence intensity was 
less than 3%, and in the wake region, the turbulence inten- 
sity was less than 8% at the rear traversing slot position 
and less than 12% at the front traversing slot position. 
Further, the results of Sitaram, Lakshminarayana, and Ravin- 
dranath also indicate that when the probe is so close to the 
wall that the flow accelerates in the region between the 
probe and the wall, an error in the velocity measurement 
results. In particular, when the probe is located more than 
two probe diameters from. the wall, the error in the velocity 
measurement is negligable. 
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C. Five-Hole Cone Probe Calibration 

The DC- 125 five-hole cone probe was calibrated -in a 
semi-automated manner. The program, C5H0LE, directs the 
calibration procedure. A general flow chart of C5H0LE is 
presented in Appendix C- This section is subdivided into a 
general overview of the calibration, the probe positioning 
technique, the pressure measurement method, the calibration 
coefficient equations, and the calibration results. 


Overview 

The Calibration Jet Facility provides a well-defined 
flow field. Initially the probe is aligned on the jet 
centerline axis using the alignment procedure described in 
Appendix A. Pitch angles are set by. means of a rotary 
table. At each pitch angle, the yaw angles are set automat- 
ically using the self -rotation L. C. Smith traversing 
mechanism in the automated mode- The probe tip remains on 
the jet centerline axis for all pitch-yaw settings because 
the probe tip is both on the rotary table rotation axis and 
on the probe self -rotation axis. This fixed location of the 
probe tip in conjunction with the large core region of the 
calibration jet ensures that the probe sensor head remains 
in the jet core region. At each pitch-yaw setting, the 
determination of the nondimens ional calibration coefficients 
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from the five port probe pressures and the Imovm core total 
and static pressures define the calibration. 

The following conditions and flow angles were selected 
for the specific five-hole probe calibration performed in 
this study. 

1) The jet core velocity of approximately 30.5 
m/s (100 ft/s) was chosen to match the 
nominal annular cascade flow velocity. 

2) The calibration jet axial position of Z/D = .89 
was chosen because of its large core diameter, 

4.6 cm- (1.8 in.), and low turbulence intensity. 

3) To provide sufficient accuracy for the calibration, 
pitch and yaw angles were each varied independently 
over +/-30® in 5° increments. 


Probe Positioning Technique 

The pitch angles were set by hand when cued by the com- 
puter, staying on one side of the positioning screw to 
ensure accuracy in pitch angle settings. The error in each 
pitch angle setting is estimated as the smallest division on 
the rotary table, 1 minute, with a systematic error of not 
more than 0.1*^' due to initial misalignment. 
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The yaw angles are automatically selected by using the 
L. C. Smith Unit in the automated mode. A home (0® yaw) 
position in volts is read' by the computer at the start of 
the program. Yaw positions are then • calculated in the 
software using this home position and the volts/degree of 
yaw rotation. The volts/degree of yaw rotation was measured 
by using an indicator to measure 180° of probe rotation and 
reading the associated voltage difference from the display 
of the L, C. Smith Unit. Errors in the yaw angle positions 
are +/-0,18° due to the resolution of the traversing mechan- 
ism, with a systematic error estimated as not more than 0.1° 
due to initial misalignment. 
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Pressure Measurement 

Pressure measurements were taken in an automated mode 
via the Scanivalve system, with 30 samples per voltage read- 
ing (statistically equal to an infinite sample) for accu- 
racy. The Scanivalve pneumatic connection arrangement is 
presented below, with the plenum pressure teed to a Meriam 
Model 40HE35 Inclined Water Manometer for the calibration of 
the Scanivalve transducer - 


Scanivalve Connections For C5H0LE Code 


Module A 


Scan Valve Port 


Pneumatic Line 


1 (Span Port) 

2 (Reference Port) 

3 

4 

5 

6 
7 


Ambient (Jet static) Pressure 

Plenum (Jet total) Pressure 

Probe Port #1 

Probe Port #2 

Probe Port #3 

Probe Port #4 

Probe Port #5 


A transducer linearity response test was run in the 
calibration jet by teeing the probe port #1 pneumatic tubing 

to the inclined manometer and to its Scanivalve port. The 

1 

probe was rotated about its own axis to obtain the port #1 
pressures between the plenum pressure and the ambient pres- 
sure- These pressures were read from the manometer. The 
corresponding Scanivalve port 3 voltages were read using a 
computer program which displayed the average of 30 voltage 
samples. A linear regression analysis was performed on 
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these pressure and voltage data which yielded a correlation 
coefficient of 0,999994. Thus, .-the linearity of the 
Scanivalve transducer response was confirmed. 


Calibration Coefficient Equations and Measurement Errors 

The objective of the probe calibration was to accu- 
rately determine the calibration coefficients- A measure of 
the accuracy was obtained by, using the Maximum Error Tech- 
nique [14], described in Appendix D. Reading errors are 
defined as one-half the smallest division and Scanivalve 
voltage sampling errors are determined via a 99% confidence 
t-test. The jet velocity is determined from the compressi- 
ble flow equations using the plenum and ambient conditions 
(Chapter II, part C) , 

The calibration coefficients and associated errors are 
calculated at each pitch-yaw point. The coefficients (Equa- 
tions 4, 5, 6, and 7) are the ratio of pressure differences, 
which are equivalent to the ratio of the appropriate 
Scanivalve voltage differences due to the linear response of 
the Scanivalve transducers. The calibration coefficients 
are presented below in terms of probe port, total, and 
static pressure transducer voltages along with the associ- 
ated error equations. Each coefficient is expressed in 
terms of differences of the fundamental transducer voltage 
measurements with the -error, e, in each coefficient due only 
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to the accuracy of the voltage measurements. These equa- 
tions are incorporated in the C5H0LE software. 



(9) 


e 


C 


pyaw 


II 

I 

(eVa + eVa] 
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[Va-Vj] (eva + ev] 
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■ K-^1 


[va-v )2 


( 10 ) 


c 


ppitch 
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[eV^ + eVg] 
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'ptotal 
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'pstatic 


[vx-v] 
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( 16 ) 
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where 
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(17) 


and 


eV 



t eV3 


+ eV^ 


+ eVg 



(18) 


Calibration Results 


The results of the DC-125 Five-Hole Probe calibration 
are presented in Figures 22 through 26, and in tabular form 
in Appendix E. The coefficients are permanently stored on a 
cassette cartridge for automated reduction purposes . 


Four bivariate relationships are established with the 

calibration data. The flow cingle bivariate relationships 

for C and C . , are shown in Figure 22. Figures 23 
pyaw ppitch ^ ^ 

through 26 present the total pressure coefficient and the 

static pressure coefficient bivariate relationships with the 

flow angles. In an unknown flow field, of approximately the 

same Reynolds number as the' jet, the five port pressures are 

measured and C , . and C 4 . ^ values are then calculated, 

pyaw ppitch 



Cp Yaw 



-2 - 1.5 -1 -.5 0 .5 1 1.5 2 


Cp Pitch 

Figure 22. DC-125 Five-Hole Probe Calibration, 

Bivariate Relationships 


Flow Angle 
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The pitch and yaw angles for the unknown flow field are then 
determined from the grid of C and C .. , , Figure 22 , 
using a numerical interpolation technique. Then, using 
these pitch and yaw angle values, the and 

coefficients for the unknown flow field are interpolated 
from the appropriate grids, Figures 23-26, Total and static 


pressures are obtained from the definitions of ^ptotal 
*"pstatic measured probe five port pressures. 


The lack of smoothness from some of the calibration 
data at pitch angles greater than 10*^ is associated with the 
probe. Previous five-hole probe calibration investigations 
[10] have noted similar irregularities in the cali- 
bration curves. The errors in each of the non-zero calibra- 
tion coefficients were all less than 0.5%. No measurable 
velocity drift occurred in the calibration jet throughout 
the calibration process. 



CHAPTER IV DATA ACQUISITION AND REDUCTION 


The three-dimensional aerodynamic performance of a 
classical airfoil cascade is to be determined. Quantities 
to be measured include the inlet flow field, the airfoil 
surface pressure distribution, and the cascade exit flow 
field. This chapter presents the methods of the acquisition 
and the reduction of these data. 


A. Preliminary Preparations 

Airfoil Alignment and Five-Hole Probe Alignment 

The classical flat plate airfoils were aligned in the 
cascade at the selected incidence angle by removing the 
facility bellmouth section and using a large T-square type 
device. Figure 27. Positive incidence angle values 
correspond to positive tangential velocities in the cascade, 
as was defined in Figure 3, 

Alignment of the five-hole probe in the cascade was 
accomplished by placing a scale (projecting downstream) on 
the principal blade. The probe was aligned both circum- 
ferentially and in self -rotation, such that the probe 




Figure 27. Airfoil Incidence Angle Setting Device 


ORIGtNAL PAGE IS| 
OF POOR QUALITY 




63 


axis coincided with the chqrdwise direction. This alignment 
defined a yaw offset angle, O, between the probe 2 axis and 

It 

the cascade Z axis of equal sign and magnitude as the 
incidence angle, Figure 28. This offset aligns the probe in 
the prinicpal direction of flow, thereby minimizing the 
probe yaw and pitch angles to utilize the smoothest regions 
of the calibration data curves. The probe stem alignment 
with the cascade circumferential axis was confirmed by mov- 
ing the probe circumferentially and measuring the uniformity 
of the spacing between the probe tip and the hub. Confirma- 
tion of the probe stem alignment in the Z-T plane was made 
using a machinist square to check that the probe stem and 
the annulus were perpendicular. A probe home position was 
defined and recorded during these alignments, as the chord 
alignment circumferential tranversing mechanism voltage, and 
the radial traversing mechanism voltage at a measured dis- 
tance from the hub. 


S can i valve Connection and Traversing Mechanism Checks 

The same Scanivalve pneumatic connections were used for 
both the previously developed Airfoil Surface [1], and the 
Mean Wake Data Acquisition Systems, with the addition of the 
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d- Yaw Offset Angle 



= U projected into the 
R-T plane. 


Figure 28. Yaw Offset Angle Definition Schematic 
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following pneumatic connections for the five-hole probe 
ports . 


Scanivalve Module A 

Scanivalve Port Five-Hole Probe Pneumatic Line 


39 1 

40 2 

41 3 

42 4 

43 5 


Verification checks of the volts/unit radial and 
volts/degree circumferential motions of the traversing 
mechanism were made using gage blocks and by confirming 
alignment behind a number of airfoils prior to data acquisi- 
tion, respectively. No measurable change in these values 
<ias found. 


Warm-up Time 

Prior to data acquisition, the airflow system and the 
electronics were allowed to warm-up for a minimum of one 
hour. This warm-up time allowed the facility blower to 
attain a constant flow rate and the room temperature to 
reach equilibrium. The Scanivalve signal conditioners 
required this warm-up time for circuitry stabilization, 
which, along with the room temperature equilibrium and 
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frequency of re calibration, minimized calibration drifts to 
negligible levels. 
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B. Mean Wake Data Acquisition 
Acquisition Principles 

An automated mean wake data acquisition system was 
developed in this study- The acquisition of pressure data 
and probe positioning are computer controlled, as described 
in Chapter II- The computer program, AQAUTO, directs the 
acquisition process, including pauses and instructions for 
operator inputs and actions- A general flowchart of AQAUTO 
is presented in Appendix C. 

One objective of the system is to minimize the acquisi- 
tion time, so that negligible transducer calibration and 
flow rate drift occurs- To facilitate this, data is taken 
in circumferential sets with the Scanivalve transducer 
recalibrated at the beginning of each set- . The Scanivalve 
voltage sampling rate of 15 samples/point was determined to 
sufficiently represent an' infinite sample- Each circum- 
ferential data set took approximately 20 minutes for 25 
measurement stations, a sufficiently short time to avoid 
calibration ' drift due to ambient reference pressure or tem- 
perature changes- Further, the mass averaged inlet velocity 
drift was less than 0.15 m/s (0.5 ft/s) between sets, or 
else the data was retaken. 

A second objective of the system was to determine the 
measurement data band errors. The standard root mean square 
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technique [14], described in- Appendix D, was applied to 
develop the error relations corresponding to each acquisi- 
tion. equation- Reading errors were assumed to be +/- one- 
half the smallest division, and Scanivalve voltage reading 
errors were taken as the. statistical 99% confidence t-test 
values calculated for each sampling. Two values were 
assumed constant; the specific heat ratio , k=1.4, and the 
gas. constant, R . = 278.08 J/kg-K (53.35 ft-lb/lb-R) . 


Measurements and, Stored Raw Data 

The initialization of AQAOTO results in the computer 
requesting information,- including the probe home position 
and the radial and circumferential positions selected for 
data acquisition. An option to use 25 preset circumferen- 
tial positions is provided, which includes an automated 
search for the chordline alignment position (the point of 
minimum probe port #1 pressure) for each circumferential 
data set. 

Ambient conditions are requested at the beginning of 
each circumferential data set. The Scanivalve module is 
then calibrated and the upstream mass averaged total' and 
static pressures are determined by averaging the pressure 
rake data and their associated wall static pressure taps 
respectively. The cascade is assumed to be adiabatic, and 
thus the total temperature is equal to the room temperature- 
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This enables the mass averaged upstream inlet velocity to be 
calculated from the compressible flow equations, Equations 
1 , 2 and 3 . 


For each circumferential measurement station, the 
five-hole, probe Scanivalve voltages are read and and 
^ppitch calculated from Equations 9, 11, and 17, The 
voltages are converted to pressures and P, Equation 8, is 
calculated- Upon completion of each circumferential data 
set the computer requests a storage name and the following 
quantities are stored on a cassette cartridge. 


1 ) 

2 ) 

3) 

4) 

5) 

6 ) 

7) 

8 ) 
9) 

10 ) 

11 ) 

12 ) 

13) 

14) 


Incidence Angle Value 
Probe Yaw Offset Angle 

Downstream Position in the Cascade (Z /C) 

c 

% Hub to Tip (radial position) 

Ambient Pressure 
Ambient Temperature 

Mass Averaged Upstream Total Pressure 

Error in Mass Averaged Upstream Total Pressure 

Mass Averaged Upstream Static Pressure 

Error in Mass Averaged Upstream Static Pressue 

Mass Averaged Upstream Inlet Velocity 

Error in Mass Averaged Upstream Inlet Velocity 

The Number of Circumferential Measurement 

Stations 

The Circumferential Measurement Stations 

(2T/S valves) 
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15) Five-Hole Probe Port 1 Gage Pressure at each 

Circumferential Measurement Station 

16) Error in each Five-Hole Probe Port 1 Gage Pressure 

at each Circumferential Measurement Station 

17) The P Value at each Circumferential 

Measurement Station 

18) Error in each P Value at each Circumferential 

Measurement Station 

19) C Value at each Circumferential 

Measurement Station 

20) Error in each C Value at each. Circumferential 

Measurement Station 


21 ) 


C 


ppitch 


Value at each Circumferential 

Measurement Station 


22 ) 


Error in each C Value at each 

Circumferential Measurement Station 


An option to print the raw data files is provided following 
the circumferential acquisition and storage at the final 
radial position. 



C. Mean Wake Data Reduction 


Reduction Principles 

A mean wake reduction program, HATRED, was developed to 
reduce raw data from up to nine data files in succession. 
The only operator tasks required, as directed by the HATRED 
software, are the initial insertion of the five-hole probe 
calibration data cartridge, followed by the insertion of the 
raw data cartridge and . input of the file names to be 
reduced. Error analysis, based on the standard root mean 
square technique [14], is included in all the data reduction 
calculations. A general flowchart of HATRED is presented in 
Appendix C. 


Method of Reduction 

Raw data files are read and analyzed, and the reduced 
data is then stored. The flow angles and velocity com- 
ponents for each circumferential position are obtained as 
follows . 

The values of the pitch angle, a, and the yaw angle, $, 
are numerically interpolated from the five-hole probe cali- 


brat ion 

data. The 

exper imentally 

determined 

C 

pyaw 

and 

^ppitch 

values are 

applied to the 

calibration 

data. 

The 


numerical interpolation is accomplished using a least 
squares bivariate interpolation scheme [15]. A second order 
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polynomial, with six coefficients, is fitted to a grid com- 
posed of the nine calibration points closest to the 
^pyaw^^'ppitch point, as described in Appendix 
F. A separate polynomial is established for both the pitch- 
angle bivariate relationship and the yaw angle bivariate 
relationship, Figure 22, for the interpolation of the pitch 

and yaw angle values. The values of ^ptotal ^pstatic 
are numerically interpolated in an analogous fashion using 
the newly established pitch and yaw angles and their bivari- 
ate relationships, Figures 23 through 26. The errors in the 

pitch angle, the yaw angle, ^p^otal' ^pstatic deter- 
mined by reinterpolating the four possible combinations of 
the root mean +/- errors added to the exper ^.mental and 
Cppitch values, and defining the errors as the greatest 
deviation from the yaw angle, pitch angle, ^ptotal' 

C 4 . . • values . 
pstatic 


The total pressure and static pressure at each measure- 
ment station are determined per Equations 19 and 20 using 
the definitions of and of Equations 6 and 
7: 


^total - '■l ^ 

^static " ^ ^amb ” ^pstatic 


( 20 ) 
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The flow in the cascade is assumed to be adiabatic. Thus 
the room temperature corresponds to the flow total tempera- 
ture. Also, the absolute velocity at each measurement sta- 
tion, U, can be calculated using the compressible flow equa- 
tions, Equations 1, 2 eind 3. 

The velocity components relative to the cascade coordi- 
nate system (the axial velocity, U^, the tangential velo- 
city, U^, and the radial velocity, are calculated from 
the absolute velocity, O, the pitch angle, a, the yaw angle, 
and the yaw offset angle, 8. Figure 21 defines the probe 
coordinate system including the definitions of the pitch and 
yaw angles; Figure 3 shows the facility coordinate system; 
and Figure 28 presents the geometry of the yaw offset angle 
and the yaw angle with respect to the facility coordinate 
system. The radial velocity with respect to the probe, U 
corresponds to the radial velocity with respect to the cas- 
cade facility because the probe radial axis coincides with 
the facility radial axis. Therefore, the radial velocity 
component can be vector ally resolved- 


= U sin (<i!) (21) 

Consideration of the offset yaw angle and yaw angle defini- 
tions, and the fact that the Z -T plane of the probe coin- 

P P 

cides with the cascade Z-T plane, enables the axial and 



- /ij. - 

tangential velocity components to be vector ally resolved- 

U cos (a) cosCe - (22) 

= U cos (a) sin (6 - (23) 

A reduced data file is stored for each raw data file 
considered. The following information is stored for subse- 
quent printouts amd plotting. 

1) Incidence Angle Value 

2) Probe Yaw Offset Angle 

3) Downstream Position in the Cascade (Z /C) 

c 

4) % Hub to Tip Position (radial position) 

5) Mass Averaged Upstream Total Pressure 

6) Error in Mass Averaged Upstream Total Pressure 

7) Mass Averaged Upstream Static Pressure 

8) Error in Mass Averaged Upstream Static Pressure 

9) Mass Averaged Upstream Inlet Velocity 

10) Error in Mass Averaged Upstream Inlet Velocity 

11) The number of Circumferential Measurement 

Stations 

12) The Circumferential Measurement Stations 

(2T/S values) 

13) C ^t each Circumferential Measurement 

Station 

14) Error in each C at each Circumferential 

Measurement Station 
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15) 

16) 

17) 

18) 

19) 

20 ) 
21 ) 
22 ) 

23) 

24) 

25) 

26) 

27) 

28) 

29) 

30) 

31) 


C , at each Circumferential Measurement 

station 

Error in each C , at each Circumferential 
ppi c Measurement Station 

The Pitch Angle at each Circumferential 

Measurement Station 

Error in each Pitch Angle at each 

Circumferential Measurement Station 

The Yaw Angle at each Circumferential 

Measurement Station 

Error in each Yaw Angle at each 

Circumferential Measurement Station 


C , at each Circumferential 
ptotal 


Measurement Station 


Error in each 4- 1 each 

Circumferential Measurement Station 

C . . . at each Circumferential 

^ Measurement Station 

Error in each ^ng-hatic each 

Circumferential Measurement Station 

Total Pressure at each Circumferential 

Measurement Station 

Error in each Total Pressure at each 

Circumferential Measurement Station 

Static Pressure at each Circumferential 

Measurement Station 

Error in each Static Pressure at each 

Circumferential Measurement Station 

Absolute Velocity at each Circumferential 

Measurement Station 

Error in each Absolute Velocity at each 

Circumferential Measurement Station 

Axial Velocity at each Circumferential 

Measurement Station 


Error in each Axial Velocity at each 

Circumferential Measurement Station 


32 ) 
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33) Tangential Velocity at each 

Circumferential Measurement Station 

34) Error in each Tangential Velocity at each 

Circumferential Measurement Station 

35) Radial Velocity at each Circumferential 

Measurement Station 

36) Error in each Radial Velocity at each 

Circumferential Measurement Station 
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D. Airfoil Surface Data Acquisition and Reduction 

The Airfoil Surface Data Acquisition and Reduction Sys- 
tem was previously developed [1] to provide on-line measure- 
ments of the cascade upstream inlet velocity profiles and 
the airfoil surface pressure distribution. A brief descrip- 
tion of this system is presented below. 

Acquisition of the pressure data required to define the 
cascade upstream inlet velocity profiles and the airfoil 
surface pressure distribution is obtained using the 
Scanivalve system with the computer as a controller. These 
data are obtained from the upstream total pressure rakes and 
facility static pressure taps, and the instrumented air- 
foils. 

The pressure information is reduced using the compres- 
sible flow equations yielding individual upstreaim rake velo- 
cities from: 


• U = 



( 24 ) 


where . 


k-1 


r 


k 


( 25 ) 
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and the airfoil- pressure coefficients 
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.2 
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( 26 ) 


where the static density is calculated from the isentropic 
relation: 


PzO - PtzO (?fl '”) 

The experimental values of are calculated from the 

compressible form of Equation 26. The numerically predicted 
cascade velocity values were converted to values using 

the assumption of incompressible flow, appropriate because 
the cascade Mach number is on the order of 0.1- 

Error analysis in the Airfoil Surface Pressure Reduc- 
tion System assumes negligible reading errors. Upper and 
lower bounds for the reduced data are set by feeding 
Scanivalve voltage sampling confidence intervals back 
through the reduction equations - 

A more detailed description of the Airfoil Surface Data 
Acquisition and Reduction System can be found in Reference 

m- 
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The Airfoil Surface Data and Mean Wake Data Acquisition 
Systems were run sequentially during each acquisition ses- 
sion to maintain the same cascade conditions. 



CHAPTER V DATA PRESENTATION AND ANALYSIS 


The overall three-dimensional aerodynamic performance 
of the classical airfoil cascade, determined in The Purdue 

I 

Annular Cascade Facility, is presented and discussed in this 
chapter. In particular, the effect of incidence angle on 
the detailed three-dimensional airfoil surface and cascade 
exit region flow field is quantified. The major sections 
describe the Operating Conditions and the Cascade Upstream 
Inlet Velocity Profile; the Exit Region Data and Analysis; 
and the Airfoil Surface Data and Analysis including correla- 
tion with appropriate numerical code predictions. 


A. Operating Conditions and the Cascade Upstream Inlet • 
Velocity Profile 

The physical and nominal flow conditions of the Purdue 
Annular Cascade are presented in Table 1. Three incidence 
angle values were investigated. 



Table 1- Purdue Annular Cascade Experimental Conditions 


Tip Diameter (cm) 
Hub/Tip Radius Ratio 
Airfoil Span (cm) 
Cascade Solidity 
Number of Airfoils 
Airfoil Shape 
Airfoil Chord (cm) 
Incidence Angles (deg) 
Axial Velocity (m/s) 
Plow Rate (m^/s) 

Chord Reynolds Number 


127.0 

0.76 

15.24 

1.38 

36 

Flat Plate 
■ 15.24 

0.0, 5.0, 10.0 

30.0 

16.1 
430,000 


The inlet velocity profile, measured using the upstream 
rakes, was essentially flat for all incidence angle values 
with a thicker boundary layer on the outer shroud wall as 
compared to the inner hub wall, as shown in Figure 29. The 
individual rake velocities are circumferentially averaged to 
form 0. values for each percent hub-to-tip radius, and are 
then normalized by the mass averaged upstream velocity, U^q- 
These data are tabulated in Appendix G- 
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Figure 29.. Cascade Inlet Velocity Profile 
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B- Exit Region Data and Analysis 

Cascade Exit Region Measurement Stations 

Cascade exit region data were obtained and reduced 
using the Automated Wake Acquisition System at 0*^, 5°, and 
10*^ incidence angle values. Data were taken in circumferen- 
tial sets of 25 measurement stations at nine radial loca- 
tions at each of the two exit region traversing slot loca- 
tions. The 25 circumferential measurement stations were 
selected so as to accurately define the wake, with 17 sta- 
tions in the wake region and 8 stations in the freestream 
regions. Table 2 presents the 25 circumferential measure- 
ment stations, with the cascade geometry and nomenclature 
defined in Figure 30. Table 3 presents the radial and the 
chordwise downstream measurement positions, with the cascade 
geometry and nomenclature defined in Figure 31- The radial 
measurement position nearest to the hub was located two 
probe diameters from the wall so as to minimize wall proxim- 
ity effects, as previously discussed- Airfoil #27 was 
chosen as the principal blade. In addition to the 25 mid- 
passage to mid-passage circumferential measurement posi- 
tions, several multi-passage circumferential traverses were 
conducted to verify the periodicity of the flow. 
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Table 2. Circumferential Measurement Stations 


Station 

T 

(deg) 

2T ■ 
S 

Station 

T 

(deg) 

2T 

S 

1 

-5.0 

-1.00 

14 

0.25 

0.05 

2 

-4.25 

-0.85 

15 

0.5 

0.10 

3 

-3.5 

-0.70 

16 

0.75 

0.15 

4 

-^75 

-0.55 

17 

1.0 

0.20 

5 

-^0 

-0.40 

18 

1.25 

0.25 

6 

-1.75 

-0.35 

19 

1.5 

0.30 

7 

-1.5 

-0-30 

20 

1.75 

0.35 

8 

-1.25 

-0.25 

21 

2.0 

0.40 

9 

-1.0 

-0.20 

22 

2.75 

0.55 

10 

-0.75 

-0.15 

23 

3.5 

0.70 

li 

-0.5 

-0.10 

24 

425 

0.85 

12 

13 

-0.25 

0.0 

-0.05 

0.00 

25 

5.0 

LOO 



Figure 30. Circumferential Measurement Geometry 
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Table 3. Z and Radial 
c 


Zq/C Measurement 

Stations 

Incidence 

KH 

z./c 

(deg) 



0 

14-29 

0.94 

0 

31.43 

2.06 

5 

14.37 

0.94 

5 

31.58 

2.07 

10 

14.63 

0.96 

10 

32.03 

2.10 



Tip 

i 

I 

1 

t 



1 

Airfoil 

i 


Hub 

I 

t 

j 

1 

1 


Figure 31. and Radi 
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R (cm) 
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0.64 

1.27 

1.91 

2.54 

3.81 

5.08 

7.62 

10.16 

12.70 
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Exit. Data* Presentation and Error Estimates 

The .exit data obtained at ail of the measurement sta- 

i 

txons is presented in tabular form in Appendix H, and graph- 
ically in Appendix I. Each circumferential data set is 
represented by two tables and two plots. The table designa- 
tions are the same as the corresponding figure designations - 
Individual circumferential data sets are identified in their 
titles by: 

1) The Incidence Angle Value 

2) The Nondimens ional Downstream Position (Z /C) 

3) The Percent Hub-to-Tip Radial Position (RJ 

A typical exit velocity component plot is shown in Figure 32 
with the corresponding overall wake plot presented in Figure 
33. Experimental data points are connected by lines and 
plotted versus the circumferential measurement stations, 
2T/S, where 2T/S = 0 corresponds to the principal airfoil 
circumferential location and 2T/S = +/- 1 corresponds to the 
circumferential mid-passage positions, as listed in Table 2, 
The component exit velocities are defined relative to the 
Cascade Coordinate System, Figure 3, as the axial velocity, 
U , the tangential velocity, U, , and the radial velocity U . 
These component exit velocities are obtained from the abso- 
lute velocity, the probe pitch angle, the probe yaw angle, 
and the yaw offset angle as was described in Chapter IV. 
The pitch and yaw angles with respect to the probe are 
defined in Figure 21, while Figure 28 defines the yaw offset 
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FIVE-HOLE PROBE VELOCITY DATA, INCIDENCE ANGLE <DEG) = 0. 
Zc/C = ,94. R = 16.7% 


Figure 32. Typical Exit Velocity Component Data Presentation 
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FIVE-HOLE PROBE WAKE DATA, . INCIDENCE ANGLE (DEG) = 0. 
Zc/C = . 94, . R = 16. 7% 

figure 33. Typical Overall Wake Data Presentation 
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angle- Figure 32 shows each of the exit component veloci^ 
ties normalized with respect to the upstream cascade inlet 
mass averaged velocity, Figure 33 presents the abso- 
lute velocity, U, normalized with respect to total 
pressure recovery, PT2/PT1, defined as the ratio of the exit 
total pressure to the mass averaged upstream total pressure; 
and the exit flow angle, defined as the angle between the 
absolute velocity and the axial direction. Error bands are 
placed on each data point. In addition to the data con- 
tained in the figures, the tabular data contains the mass 
averaged upstream static pressure, the downstream static 
pressures, the probe pitch angles, the probe yaw angles, the 
probe yaw offset angle, and the errors associated with each 
quant ity. 

To demonstrate the effects of incidence angle value and 
the three-dimensionality of the flow field, the exit com- 
ponent velocities are crossplotted, with each of the com- 
ponent velocities normalized with respect to the local 
freestream velocity, Thus, each freestream axial velo- 
city ratio is equal to unity. 

Errors in the velocities were all less than 3%. Random 
errors in the pitch and yaw angle measurements are accurate 
to +/- 0.2°, with an estimated systematic error, due to 
misalignment in the cascade and to the original alignments 
in the calibration jet for probe calibration, of less than 
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+/-0.5°- The total pressure and static pressure measure- 
ments all had errors less than 0.5% 


Multiple Passage Traverses 

Multiple passage traverses of the cascade exit region 
flow field were performed to verify the periodicity of the 
flow field. Four passages were traversed at 0° incidence 
angle and two passages were traversed at 10° incidence 
angle. 

Figures 34 through 37 present the four passage circum- 
ferential traverse data for the 0° incidence value at a 

downstream distance of Z /C = 0.94 and a radial location of 

c 

R = 8.3%. Airfoils #26, 27, 28, 29, and 30 are circumferen- 
tially located at 2T/S = -2, 0, 2, 4, and 6 respectively. 
As seen, at 0° of incidence, the flow is periodic and sym- 
metric about the airfoil circumferential locations. The 
slight decrease in the axial and absolute velocity near air- 
foil #28 (2T/S = 2, Figures 36 and 37) is a flow disturbance 
generated by the inlet support strut. 

Figures 38 through 41 present two passage circumferen- 
tial traverse data for an incidence angle of 10° at a down- 
stream distance of Z /C = 0.96 and radial locations of R = 

c 

4.2% (Figures 38 and 39), and R = 8.3% (Figures 40 and 41). 
As seen, the flow is periodic, but it is nonsymmetric about 
the airfoil circumferential locations- Further, at the 
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NffiWALIZED TAN(»ITIAL POSITION, 2T/S 

Figure 34. Multiple Passage Velocity Component Data, 
Incidence Angle (DEG) = 0, Z^/C = .94, 

R ='8.3%, 2T/S = - 2 through + 2 
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Figure 35. Multiple Passage Overall Wake Data, 
Incidence Angle (DEG) = 0, Z^/C = .94, 

R = 8.3%, 2T/S = - 2 through + 2 
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NCKMALIZED TANGENTIAL PIBITION, 2T/S 


Figure 36. Multiple Passage Velocity Component Data, 
Incidence Angle (DEG) = 0, IJZ = .94, 

R = 8.3%, 2T-/S = + 2 through + 6 
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NORMALI^ TANGENTIAL POSITION, 2T/S 

Figure 37. Multiple Passage' Overall Wake Data, 
Incidence Angle (DEG) = 0, Z^/C = .94, 

R = 8.3%, 2T/S = + 2 through + 6 
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^«KMALIZED TANt^IAL POSITION, 2T/S 

Figure 38. Multiple Passage Velocity Component Data, 
Incidence. Angle (DEG) = 10.0, Z^/C = .96, 

R + 4.2%, 2T/S = - 2 through + 2 
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Figure 39. Multiple Passage Overall Wake Data, 
Incidence Angle (DEG) = 10.0, Z^/C = .96, 
R = 4.2^, 2T/S = - 2 through + 2 
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NORMALIZED TANGENTIAL POSITm 2T/S 

Figure 40. Multiple Passage Velocity Component Data, 
Incidence Angle (DEG) = lO-.O, Z^/C = .96, 

R = 8.3%, 2T/S = -2 through + 2 
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Figure 41. Multiple Passage Overall Wake Data, 
Incidence Angle (DEG) = 10.0, l^/Z = .96, 
R = 8.3%, 2T/S =' -2 'through + 2 
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radial location, of R = 8.3% a freestream uniform core region 
does exist in the blade passages, but no freestream uniform 
core region is seen in the R = 4.2% circumferential passage 
data. 


Incidence Angle Effects on the Cascade Exit Flow Field 

Crossplots of the exit component velocity data are 
presented for each circumferential data set at each radial 
location for the two traversing slot locations to show the 
effect of incidence angle on the cascade exit flow field. 
Figures 42 through 59. 

As expected, for the classical airfoil cascade at 0° of 
incidence, the axial velocity component is symmetric about 
the airfoil circumferential location. As the incidence 
angle is increased from 0°, the turning of the flow by the 
airfoil cascade results in the velocity distribution no 
longer being symmetric about the airfoil circumferential 
location, with the nonsymmetry increasing with increasing 
incidence angle value. This nonsymmetry of the airfoil wake 
region is due to increased boundary layer development on the 
suction surfaces of the airfoils, and possible separation of 
the flow at the 10° incidence angle value. This general 
result of increased nonsymmetry of the airfoil wake region 
with incidence angle is in agreement with the two- 
dimensional results of Raj and Lakshminarayana [3]. 
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t«RMAUZED. TANGENTIAL POSITION, 2T/S 

Figure 42. Incidence Angle Crossplots, Front Traversing 

Slot, R = 4.2% 

□ INCIDENCE ANGLE = 0 dag, Zc/C *= ,94, Ufa = 26.9 m/s. 

A INCIDENCE ANGLE “ 5 d«4 Zc/C >= .94. Ufe « Sa3 ra/s. 

V INCIDENCE ANGLE = 10 Zc/C <= .98, Ufe •= 3a 5 m/s. 
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hORMALIZED TANGENTIAL POSITION, 2T/S 

Fiqure 43. Incidence Anqle Crossplots, Front Traversinq 

Slot, R = 8.3% 

O INCIDENCE ANGLE = 0 dog. Zc/C “ . 94, Uf e = 29. b m/s. 

A INCIDENCE ANGLE = 5 dag. Zc/C = .94, Ufe = 31.8 m/s, 

V INCIDENCE ANGLE « 10 deg. Zc/C f .98, Ufe = 32.2 ra/s. 
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NORMALIZED TA^«aENTIAL POSITION, 2T/S 

Figure 44. Incidence Angle Crossplots, Front Traversing 

Slot, R = 12.51. 

n INCnmE AhffiLE « 0 dag, ite/C = .94, Ufs » 29.4 m/e, 

A INCrce«:E angle « 5 dag, Zc/C = .94, Ufs « 32.7 m/s. 

V INCIDE^tt:E ANGLE = 10 da^ Zc/C e Ufs « 32.0 tn/s. 
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Figure 45. Incidence Angle Crossplots, Front Traversing 

Slot, R = 16.7% 

□ INCItENCE ANGLE = 0 dag. Zo/C « . 94. Ufe = 3a 0 a/s. 

A INCIDENCE ANGLE = 5 deg. Zc/C => .94. Ufa « 32.4 la/a, 

V INCIDENCE ANGLE = 10 dsg. Zc/C = .96. Ufd = 32.2 ra/s. 
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N0RMALI2E0 TANGENTIAL POSITION, 2T/S 

Figure 46, incidence Angle Crossplots, Front Traversing 

Slot R = 25% 

□ INCIDENCE ANGLE <= 0 dag, Zc/C « .94 Uf© = 33.0 m/a. 

A I^CIIENCE ANGLE = S dsw. Zc/C = ,94 Ufa « 32.9 m/s. 

7 INCIDEICE ANGLE = 10 dag, Zc/C = .96, Uf© » 32.3 m/a. 



Ur/Uf9 Ufc/UfQ Uz/Ufs 


- 105 - 


ORIGINAL PAGE 
OF POOR QUALITY 





NORMALIZED TANGENTIAL POSITION, 2T/S 

Figure 47. Incidence Angle Crossplots, Front Traversing 

Slot, R' = 33.3% 

n INCIDENCE ANGLE “ 0 deg. Zc/C ■= . 94, Ufa = 29. 9 m/s. 

A INCIDENCE ANGLE = 5 dog, Zc/C = . 94, Ufa == 32. 8 m/e. 

V INCIDENCE ANGLE - 10 deg. Zc/C = . 96, UPe = 32. 4 m/e. 
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NORMALIZED TANC^NTIAL POSITION. 2T/S 

Figure 48. Incidence Angle Crossplots, Front Traversing 

Slot, R = 50% 

a INCIDENCE ANGLE “ 0 d*»g, ZcA: » .94, Ufe ■= 29.8 m/e. 

A INCIIKMCE AJ«JLE = 5 d<^ ZoX « .94, Ufs « 32.6 m/a. 

V INCriKNCE ANGLE = 10 dag. Zc/C « .96. Uf® » 32.3 m/e. 
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NORMALIZED TANGENTIAL POSITION. 2T/S 


Figure 49. Incidence Angle Crossplots, Front Traversing 

Slot, R = 66,7% 

□ INCIDENCE ANGLE = 0 dag, Zc/C = .94, Ufa = 29.7 m/e. 

A INCID01CE ANGLE = 5 dag, Zc/C = .94, Ufa = 32.5 m/e. 

V INCIDENCE ANGLE = 10 dag. Zc/C = .96, Ufa = 32.1 m/a. 
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F1guir§ 50. Incidence Angle Crossplots, Front Traversing 

Slot} R = 83.3% 

a INEIffiNEE ANGLE = 0 dag. Zc/C = . ^ Ufs 29; 3 m/fe. 

A tfciDENffi ANGLE = 5 cfc^ Zc/C ° .94.' Ufa « ^2 m/d. 

V INCIDENCE ANGLE' « iO dag. Zc/C = . 96, Ufa = 31; 7 m/S. 
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NORMALIZED TANGENTIAL POSITION, 2T/S 

Figure 51. Incidence Angle Crossplots, Rear Traversing 

Slot, R = 4.2% 

□ INCIIENCE ANGLE = 0 dag, Zo/C 2. OB, Of e = 20. 0 m/s. 

A INCIDENCE ANGLE = 5 dag, Zc/C = 2. 07, Ufa = 30. 0 m/s. 

V INCIDENCE ANGLE = 10 deg, Zc/C - 2. la Ufs = 30. 0 m/s. 
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Figure 52. Incidence Angle Crossplots, Rear Traversing 

‘ Slot, R = 8.3^ 

n INCIOeCE ANGLE = 0 dag. Zc/C = 2.06, Ufe 29, Z m/e. 

A INCIDSCE ANGLE « 5 ds^ Zc/C « 2.07, Ufe = 32.1 m/s. 

V INCIDENCE ANGLE = 10 dag. Zc/C = 2. la Ufa = 31.4 in/a. 
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Figure 53. Incidence Angle Crossplots, Rear Traversing 

Slot, R = 12.5% 

n INCIDENCE ANGLE =■ 0 cteg, Zc/C = 2.08. Ufe =30.2 ra/e., 

A I^K:IDENCE ANGLE = 5 ds^ Zc/C = 2, 07, Ufe « 32, 4 m/e, 

V INCIDENCE ANGLE = 10 dog, Zc/C = 2 . 10, Ufe = 31. 7 m/s. 
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. NORMALIZED TANGENTIAL POSITION. 2T/S 

Figure 54. Incidence Angle Crossplots, Rear Traversing 

Slot. R = 16.7% 

n iNCfieCE ANGLE =» 0 dag. Zc/C = 2,08. Ufs = 33.0 m/s. 

A INCIDBJCE ANGLE = 5 dag, Zc/C « 2.07, Ufe = 32.3 m/e. 

V INCIDENCE ANGLE = 10 ds^ Zc/C = 2. 10, Ufe = 31.7 m/e. 
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Figure 56. Incidence Angle Crossplots, Rear Traversing 

Slot, R = 33.3% 

Q INCrfiEhK^ ANGLE = 0 2c/C » 2.06, Ufa = 30.9 n/s. 

A IW:iDEr«^ ANGLE « 5 dag. Zc/C 2.07, Ufa >= 32.9 m/e. 

V INCIDENCE ANGLE = 10 dog. Zc/C « 2. la Ufa •= 32.3 m/e. 
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Figure 57. Incidence Angle Crossplots, Rear Traversing 

Slot, R = 50% 

Q INCIDEhKE ANGLE = 0 dag. Zc/C « 2. 06, Ufa ■» 31. 0 m/s. 

A INCIDENCE ANGLE = 5 dag. Zc/C = 2.07, Ufa - 32.6 n/s. 

V INCIDENCE ANGLE = 10 dag. Zc/C = 2. la Ufa = 32.0 m/a. 
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NORMALIZED TANGENTIAL PIKITION, 2J/S 

Figure 58. Incidence Angle Crossplots, Rear Traversing 

Slot, R = 66,7% 

D INCIDENCE ANGLE = 0 dw. Zc/C = 2, 08, Ufe = 30. 9 n/e. 

A INCIDENCE ANGLE = 5 dsg. Zc/C “ 2.07. Ufe = 32.8 m/e. 

V INCIDENCE ANGLE = 10 dog. Zc^ = 2. 10. Ufe = 32. 0 m/e. 
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Examination of the tangential velocity component data 
shows the expected result of increased tangential velocity 
with increased incidence angle value. Consistent centerline 
tangential wake deficits are not present in the 0*^ and 5° 
incidence data. This lack of tangential deficits can be 
attributed to the negligible levels expected in the far wake 
downstream measurement stations considered in this study. A 
slight centerline tangential deficit can be seen for the 10^^ 
incidence angle data at the axial slot position of Z /C = 
0.96. The radial velocity components show no apparent 
incidence angle effects, although they appear to exhibit 
more scatter at the non-zero incidence angle values. 


Three-Dimensionality of the Cascade Exit Flow Eield 

The wake data are correlated at four radial locations 

for each incidence angle value. Figures 60 through 65, to 

demonstrate the three-dimensionality of the cascade exit 

flow region. The local freestream velocity values, U- , 

X s 

became progressively, smaller, due to the boundary layers on 
the hub and outer shroud walls, as the radial positions 
approach the annulus walls. In addition to the existence of 
the three velocity components in the cascade exit flow 
region, the radial dependence of these velocity components, 
the decay of the wakes, and the increase in the wake width 
with downstream position are considered in this section. 
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Figure 60. Three-Dimensionality Crossplots, Incidence Angle (DEG) 

D R = 4. 2%. Zc/C = . 94. Ufa = 26. 9 m/s. 
aR = 8.3%. Zc/C = .94. Ufs = 29.5 m/s. 

V R = 50%. Zc/C = . 94, Ufs = 29. 8 m/s. 

OR = 83.3%. Zc/C = .94. Ufs = 29.3 m/s. 











Figure 62. Three-Dimensional ity Crossplots, 

a R = 4, 2%. Zc/C = . 94. 
& R = 8. 3%. Zc/C = . 94, 
V R = 50Z, Zc/C = . 94. I 
OR = 83,3%. Zc/C = .94, 


original m 
OF POOR QUAUTV 



-1 -.5 0 .5 1 

NORMALIZED TANGENTIAL POSITION. 2T/S 


R-gure 63. Three Dimensionality Crossplots, Incidence Angle (DEG) 

O R = 4.2Z, Zc/C = 2. 07, Ufa = 30. 0 m/e. 

A R = 8. 3%, Zc/C = 2. 07, Ufa = 32, 1 m/e. 

VR = SOX, Zc/C = 2.07. Ufa = 32.6 m/s. 

O R = 83. 3X, Zc/C = 2. 07, Uf s = 32, 3 m/s. 
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Figure 65. Three-Dimensionality Crosspl( 

□,R = 4.2%. Zc/C = 2 
A R = 8. 3%. Zc/C = 2 
7 R = 50%, Zc/C = 
o R = 83. 3%, Zc/C 
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The axial velocity component shows interesting radial 
variations with the incidence angle value* At a 0° 
incidence angle value, the axial wake profiles are symmetric 
about the airfoil circumferential location and are essen- 
tially identical for all radial positions. At 5^ of 
incidence, the axial, wake profiles are nonsymmetric about 
the airfoil near the hub (R < 8.3%) but symmetric away from 
the hub region (R > 8.3%). At an incidence angle of 10°, 
the axial component wake profiles are nonsymmetric about the 
airfoil for all radial locations, and this nonsymmetry is 
amplified in the hub and tip regions. Also, separation may 
occur in the hub region for the 10° incidence angle value, 
as evidenced by the nonexistence of a local uniform frees- 
tream region in the axial component velocity data at R = 
4,2%. Further, for each incidence angle value at each 
radial position, the expected decay of the axial velocity 
deficit and the increase in the axial wake width with down- 
stream distance can be seen by comparing the corresponding 
data at the two downstream traversing slot locations . 

The radial velocity component data show some interest- 
ing trends. Figures 60 through 65 show that the local 
freestream radial velocities are offset positively from 
zero. Some offset of the freestream radial velocity com- 
ponent is expected due to growing endwall boundary layers, 
implying, mass flow away from the cascade facility endwalls. 
In the hub and tip wake regions, the radial velocities are 
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clearly directed away from the cascade facility endwalls. 
This effect is due to the endwall boundary layer interaction 
with the lower velocity wake flow field- Further, the 
expected decay of the radial velocity deficit with down- 
stream position for the near hub and tip radial locations 
can be seen by comparing the corresponding data at the two 
downstream traversing slot locations for each incidence 
angle. Figures 60 through 65. 
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Wake Profile Similar it-v 

Previous investigations have established similarity 
relationships for mean velocity airfoil wake data- Typi- 
cally, a Gaussian function, derived from consideration of a 
two-dimensional isolated flat plate airfoil, is fit to the 
wake data- In particular, Lakshminarayana and Davino [4] 
have presented the coefficients for the Gaussian similarity 
function for inlet guide vane and stator vane wakes as: 


^ = exp (-0,693 7?^) (28) 

cl 

where: W = Velocity Defect (U -U^- ) 

77 r 6 

W , = Airfoil Circumferential Location 
Velocity Defect 

77 = Normalized Tangential Distance, T/L ^^2 

Li /2 * Wake half width at one-half the depth of W , ; 
' with separate values defined for the*' 

pressure and suction sides of the 
airfoil. 

The correlations of the experimental wake data of the 
present study with the similarity relation fexpressed by 
Equation 28 are shown in Figures 66, 67, and 68 for the 0°, 
5°, and 10° incidence angle values, respectively- These 
figures show excellent correlation between the Gaussian 
similarity function and the data away from the endwall 
regions (!2-5%<R< 75%)- The poor correlation between the 
Gaussian similarity function and the data in the hub and tip 
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Figure 66, l/ake Profile Similarity, Incidence Angle (DEG) = 0 
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Figure 67. Wake Profile Similarity, Incidence Angle (DEG) = 5 




Figure 68. Wake Profile 
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regions is due to the three-dimensionality of the flow field 
in these regions and the two -dimensionality of the Gaussian 
similarity f unction - 

Further, examination of the definition of 7 ? shows that 
as the wake half width increases, the value of t ) decreases. 
Hence, examination of Figures 66 through 68, reveals the 
increasing of the wake width with downstream distance, evi- 
denced by the narrowing of the distribution of the data with 

increased downstream distance, Z /C. 

c' 

Isobaric Exit Contour Visualization Technique 

A technique to visualize the isobaric exit flow con- 
tours has been demonstrated in this study. This technique, 
described in Appendix J, provides an isobaric color photo- 
graph of an R-T plane downstream of the airfoil cascade. 
Three pressure ranges, corresponding to three colors, define 
the contours. The visualization of the symmetric nature of 
the wake about the airfoil circumferential location at 0*^ of 
incidence, and the nonsymmetric nature of the airfoil wakes 
at 5° and 10° incidence angles with pronounced nonsymmetry 
in the endwall regions has been demonstrated. 
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C- Airfoil Surface Data and Analys;is 


Data Presentation and Code Inputs 

The chordwise distribution of the cascade, airfoil sur- 

t 

face pressures were measured at the 10, 50, and 90% spanwise 
locations at incidence angle values of 0°, 5*^, and 10:*^. 

Gonftd'ence intervals which reflect tbe random scatter of the 
Scanivalve voltage samples for 20 readings per individual 
data point at a 99% confidence level have been determined. 
All of these airfoil surface data are correlated with 
mathematical predictions. 

These mathematical predictions are obtained from the 
NASA numerical programs, MERIDL [16] and. TSONIC. [17],, as 
described in Appendix K. These mathematical models consider 
inviscid, subsonic, flow past an airfoil cascade-. The solu- 
tion of. the elliptical differential equations describing the 
flow field; requires that conditions on all boundaries be, 
specified*. These boundary inputs include the cascade inlet 
velocity profile, the cascade geometry, ^d the local frees- 
tream pressure recovery and tangential velocities along a 
downstream radius. 
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Data Correlation and Analysis 

For a classical airfoil cascade at 0° of incidence, the 
chordwise distribution of the pressure and the suction sur- 
face data should be identical, as demonstrated . in Figures 69 
through 74. Generally, good correlation exists between the 
experimental results and the numerical predictions- The 
experimental data exhibit sharper gradients at the leading 
edge (0% chord), possibly due to a smoothing effect of the 
numerical analysis. Also, the experimental data show a 
slight increase in value along the chord, due to growth of 
the airfoil surface boundary layer, a phenomenon not con-; 
sidered in the inviscid analytical predictions- Poor corre- 
lation in the trailing edge region can be attributed to -the 
airfoil surface boundary layer and the possibility of trail- 
ing edge separation. Excellent agreement exists between 
these 0° incidence angle results and the previous 
incidence angle flat plate airfoil surface results measured 
in The Purdue Annular Cascade by Stauter and Fleeter [1]. 

Distinct differences between the pressure and suction 
surface data are visible at 5° of incidence. Figures 75 
through 80. The correlation between the experimental 
results and the numerical predictions is generally good with 
the same discrepancies as noted in the 0*^ incidence angle in 
the leading and trailing edge regions. The pressure surface 
leading edge coefficients are lower than those of the suc- 
tion surface due to- the turning of the flow. Along the 
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Figure 70. Chordwise Distribution of the Airfoil Surface Pressure Coefficients 
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Figure 71. Chordwise Distribution of the Airfoil Surface . Pressure Coefficients 
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Chordwise Distribution of the Airfoil Surface Pressure Coefficients 



PRESSURE COEFFICIENT 


3.200-1 


BLRDE SURFACE PRESSURE COEFFICIENT RESULTS s 

O EXPO^IHENTHL DflTfl 
NRSfi CtlDE. MERIOL / TSCNIC 

90 PERCENT 5PfiN CHUB TO TIPI , 5UCTICN 6URf=W:E 
AT THE INCIDENCE ANGLE (DEG) = 0 



OR5Gis^AL PASS 0^' 
OF POOR QUALITY 


PRESSURE COEFFICIENT 


3.200 


BLADE SURFACE PRESSURE COEFFICIENT RESULTS : 

n EXP0?lMENTflL DfiTR 
NASH C6DE, MERlDL / T50NIC 

90 PERCENT 6PHN CHUB TO TIP J. PRESSURE SURFACE 
AT INCIDENCE ANGLE CDEG] = 0 


2.000 H 


1.6004 


1.2004 


.000 4 



i i 


-i- 


X 



,«K!Q4 


.000- 


-p- . 

10.0 


~T 

20.0 


— 

30.0 


T 


T 


40.0 ro]o 6d.o 
PERCENT OF THE CHORD 


~i — 

60 .0 


.0 


70.0 


80.0 


100.0 


c,. 

<JZ' 


I 


Figure 74. Chordwise Distribution of the Airfoil Surface pressure Coefficients 
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Figure' 76. Chardwise Distribution of the Airfoil Surfcice Pressure Coefficients 
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Figure 77 . Chordwise Distribution of the Airfoil Surface pressure Coefficients 
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Figure 78 


Chordwise Distribution of the Airfoil Surface Pressure Coefficients 
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Figure 79. Chordwise Distribution of the Airfoil Surface Pressure Coefficients 
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Figure 80. Chordwise Distribution of the Airfoil Surface Pressure Coefficients 
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chordline, the values of the pressure coefficient increase 
on the pfeseure surface and decrease on the suction surface. 
At 50% of the chord, the suction and the pressure surface 
exper in^ental pressure coefficients become equal in value and 
remain so over the remainder of the chord. Thus, the air- 
foils are loaded for approximately the front 50% of the air- 
foil at 5*^ of incidence. 

At 10^ of incidence, Figures 81 through 86, the corre- 
lation between the experimental data and the numerical pred- 
ictions is fair- The general trends for the pressure and 
suction Surface data show good agreement with the numerical 
predictions, but the experimental coefficients are con- 
sistently higher than the predicted values, particularly oh 
the airfoil suction surface where thick boundary layers 
exist ahd leading edge separation inay have occurred. As in 
the 5*^ incidence angle results ^ the experimental coeffi- 
cients at the 10*^ incidence angle value indicate that the 
airfoils are loaded for the front 50% of the airfoil- The 
magnitude of the loading at 10® of incidence, as expected, 
is greater than that at 5® of incidence. 

The experimental pressure coefficient data are 
presented in tabular form in Appendix L. 
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Figure 81. Chordwise Distribution of the Airfoil Surface Pressure Coefficients 
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Figure 82. Chordwise Distribution of the Airfoi.1 Surface Pressure Coefficients 
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Figure 83, Chordwise Distribution of the Airfoil Surface Pressure Coefficients 


OR/6ff\J^L PAQE 
OF POOR QUALITY 


PRESSURE COEFFICIENT 


3,200-1 


BLADE SURFACE PRESSURE COEFFICIENT RESULTS s 

H DiPKIMENTflL OATH 
NASA CflDE. MERIDL / TSflNIC 

SO PERCENT SPAN CHUB T8 TIPS , PRESSURE SURFACE 
AT THE INCIDENCE RNOl£ (DEG) = 10 



ORSGiMAL PAGE 
OF POOR QUALITY 



PRESSURE COEFFICIENT 



ORIGINAL PAGE 
OF POOR QUALITY 


PRESSURE COEFFICIENT 


3.200n 


BLADE SURFACE PRESSURE C0EFFICIENT RESULTS : 
□ EXPERIHBITTIL DflTH 
NfiSfl CBDE. MERIOL / TSCWIC 

90 PERCENT (HUB Td TIPI, FRE5SURE 6Ura^RCE 
fiT THE INCIDENCE (^NSLE (DE6) = 10 



Figure 86. Chordwise Distribution of the Airfoil Surface Pressure Coefficients 
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CHAPTER VI SUMMARY AND CONCLUSIONS 


An investigation of the overall three-dimensional aero- 
dynamic performance of a classical airfoil cascade has been 
performed in The Purdue Annular Cascade Facility. This per- 
formance is described in terms of the airfoil surface pres- 
sure distribution and the cascade exit region flow field at 

three incidence angle values for an essentially uniform 

[ 

upstream inlet velocity profile. All data are analyzed and 
correlated with appropriate theoretical predictions . 

A Calibration Jet Facility has been designed, fabri- 
cated, and utilized for the calibration of a five-hole cone 
probe in the non-nulled mode. This facility provides a 
large uniform jet core with low turbulence intensity. 

The aerodynamic performance data were obtained via com- 
puter controlled data acquisition and analysis systems. 
These systems were developed to automate: pressure measure- 
ment via Scanivalve transducers; downstream probe position- 
ing; and- data reduction. Further, the systems are designed 
for ease of operator use, minimization of acquisition time, 
and the inclusion of detailed error analyses. 
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A summary of the' results and the conclusions of this 

study is presented below. 

* Benchmark quality data have been obtained which quantify 
the overall three-dimensional aerodynamic performance of 
a classical airfoil cascade over a range of incidence 
angle values. 

* The cascade exit region data were obtained at two down- 
stream traversing slot far wake positions. The decay of 
the wake and the increase in the wake width with increased 
downstream distance were observed . 

* The axial velocity component of the wake showed an 
increase in nonsymmetry about the airfoil circumferential 
location with increasing incidence angle value. Further, 
this nonsymmetry for nonzero incidence angles was 
amplified in the highly three-dimensional hub and tip 
regions- This nonsymmetry was due to increased boundary 
layer growth on the suction surface and likely airfoil 
separation at 10® of incidence. 

* Wake profile similarity was demonstrated. The two- 
dimensional Gaussian similarity was shown to be 
appropriate in the mid-span region- However, in the hub 
and tip regions the two-dimensional Gaussian similarity 
equation does not correlate with the wake data. This 
breakdown of the two-dimensional similarity equation in 
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hub and tip regions is due to the increased three- 
dimensionality of the flow field in these regions, 

* Predictions obtained from the MERIDL and TSONIC numerical 
codes exhibit good correlation at 0° and 5° of incidence 
with the experimental airfoil surface data. Deviations 
between the predictions and the experimental data are a 
result of smoothing effects in the numerical codes and 
viscous effects not considered in these inviscid codes. 

* At. an incidence angle of 10°, the airfoil surface data 
were in fair agreement with the corresponding numerical 
predictions, showing the same general trends between the 
predicted and experimental values. Increased boundary 
layer development on the airfoil suction surface and 
likely airfoil surface flow separation caused the poor 
correlation between the inviscid predictions and the data 

* A technique to visualize isobaric exit flow contours has 
been demonstrated. It has been utilized to visualize the 
symmetry of the wake at 0° incidence and the nonsyiranetry 
of the wake with increased incidence angle values. Also 
the amplification of this nonsymmetry in. the hub and tip 
regions was visualized. 
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APPENDIX A 


Probe Alignment Procedure in the Calibration Jet. Facility 

Accurate three-dimensional calibrations require the 
accurate alignment of the measuring device with a known 
coordinate system. The Calibration Jet Facility coordinate 
system is schematically shown in Figure Al, The probe 
alignment procedure in the Calibration Jet Facility is out- 
lined below. 

1. Check to be sure the jet face is perpendicular 
to the horizontal by placing a level against 
the jet face along the X-axis. Shim the plenum 
support table if required. 

2. Mount the rotary table on the top of its stand 
and hand tighten the mounting bolts. 

3. Obtain the alignment pointers (Figure A2a) 

and place them in the nozzle exit and the rotary 
table center . 

4. Adjust the rotary table stand location and the 
leveling screws on the bottom of the stand legs 
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Figure AI. Calibration Jet Coordinate System 
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Figure A2. Calibration Jet Alignment Procedure Photographs I 
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until the pointers touch (Figure A2b) and the 
rotary table top is level in the Y-Z plane, as 
checked by placing a level on the table top in 
the Y and Z directions- At the completion of 
this step the rotary table top plane is 
perpendicular to the jet face plane (double 
checked with a square) and the rotary table top 
is at proper height so that with the traversing 
mechanism mounted in place the probe tip is at 
the same height as the jet centerline axis. 

5. Remove the rotary table pointer and mount the 
indicator base on the rotary table top. Move 
the rotary table in the Y-axis direction using 
the table crank, indicating across the jet 
pointer face (Figure A2c). Adjust the rotary 
table position with respect to its stand until 
the Y-axis of the rotary tcd)le is parallel to the 
jet face within +/- .0025 cm (+/- -001 in.). 
Tighten the rotary tedale mounting bolts and 
reindicate to check this alignment. 

6. Put the rotary table pointer back in place and 
adjust the Y cuod Z table cranks until the pointers 
touch again. At this point the final Y-position 
of the rotary table is set. Thus, the rotary 
table can be moved in the Z-direction using the 
Z-crank (or in the rotary direction using the 
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rotary crank) and the jet centerline remains on 
a line parallel to the rotary t^d^le top and 
perpendicular to the rotary table center. 

* 7 . Using the Z-crank move the pointers about 2.54 

cm (1 in.) apart. Mount the tranversing mechanism 
radial/self -rotational mechanism unit in its 
aluminum calibration jet fixture securely. Then 
mount the fixture assembly hand-tight on the rotary 
table. Next the probe is securely mounted in the 
traversing mechcmism aligning the probe (fixture 
assembly) by eye with the rotary table Y-eOtis, 
and exactly aligning the center of the sensor head 
with the rotary table pointer tip. The fixture 
assembly is then securely tightened to the rotary 
table. 

8. Read and record the Y-position of the probe 

in volts from the L. C. Smith controlling unit. 
Then, using the L. C. Smith unit push button 
controls (with the manual mode selected), move the 
probe in the positive Y-direction and remove the 
rotary table pointer. 


* NOTE: Extreme care must be taken when a hot-wire probe 

is being aligned to avoid deunaging the fragile wire. It 
is recommended that a non-operational hot-wire sensor be 
used in alignment, and subsequently replaced with an 
operating one after completion of alignment procedures. 


163 


9. Place the indicator base on the slide of the 

traversing mechanism and indicate across the jet 
pointer face using the L. C. Smith unit (Figure 
A2d) . Adjust the rotary position of the table 
using the rotary crank (always staying on the same 
side of the screw for alignment eund calibration) 
until the traversing mechanism's slide motion 
indicates parallel to the jet face within 
+/- .0025 cm (+/- .001 in.). 

10. Place the indicator base on the rotary table emd 
touch the indicator to the side of the probe support 
(Figure A3a) . Rotate the probe about its own axis 
using the L. C. Smith unit, gently flexing the 
probe, if required, to obtain alignment of the probe 
and its holder within +/- .0051 cm (+/- .002 in.). 
This alignment can further be checked by keeping the 
same indicator position and using the L. C. Smith 
unit to move the probe in the Y-direction. 

11. The center of the probe sensor head is then moved 
back to the jet centerline using the L. C. Smith unit 
and the recorded centerline Y-position from step 8. 
This procedure is first followed with the rotary 
table pointer in place, as a final check to be sure 
that the center of the probe sensor head is on the 
rotary table rotation axis; and then repeated after 


- 164 - 



ORIGINAL PAGE 

QUALITY 


Figure A3a 



Figure A3c 


Figure A3. Calibration Alignment Procedure Photographs II 
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removal of the pointer for final Y-direction 
alignment positioning. 

12. For the five-hole pressure prober the final alignment 
is done by placing the indicator base on the rotary 
table stand top and indicating along the top of the 
Z-axis part of the probe tip using the Z-crank of 
the rotary table (Figure A3b) . The probe is rotated 
(using the L, C. Smith Unit) as needed until no 
change is visible on the indicator along the tip 
Z-section of the probe- Experience has shown that 
this last step is more accurate than turning on 

the jet and rotating the probe for the highest 
measured pressure. For the hot-wire probe, this, 
step is accomplished by turning on the jet and 
rotating the probe for highest output voltage. 

13, As a final check, the center of the probe sensor 
head is moved close to the nozzle pointer using the 
Z-crank of the rotary table (Figure A3c). This 
alignment confirms that the center of the probe 
sensor head is on the jet centerline axis. 


Upon completion of these procedures, the center of the 
probe sensor head is on the jet centerline directly above 
the rotary table axis of rotation. Thus, rotation of the 
rotary table, is equivalent to rotation of the probe about 
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the center of its sensor head in the Y-Z plane. Further, 
the probe support axis and the radial movement of the 
traversing mechanism are parallel to the Y-axis with the 
probe support axis in the Y-Z plane. 
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Calibration Jet- Definition Results 

The calibration jet definition plots at the six 
locations from the jet face, as described in Chapter I 
presented in Figures B1 through B6. 


axial 
I , are 





Figure B1 » Cal i§'rqiti,on Jet Profile Z/D = .08 
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Figure. B2. Calibration Jet Profile, 1/D = ,22 



Figure B3. Calibration Jet Profile, Z/D = .44 




Figure B4. Calibration Jet Profile, Z/D = ,67 



Figure B5, Calibration Jet Profile, Z/D = .89 



Figure B6. Calibration Jet Profile, 2/D = 1.33 
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APPENDIX C 


Automated Data Acquisition and Reduction Flowcharts 
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Figure Cl. Program "C5H0LE" Flowchart 
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•aQautq flowchart 



Figure C2. Program "AQAUTO" Flowchart 
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MATRED FLOWCHART 



Figure C3. Program "MATRED" 


Flowchart 
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APPENDIX D 

Error Analysis Techniques 

Standard techniques of error analysis [14] were applied 
to. develop error equations for the five-hole probe calibra- 
tion and the cascade flow and wake aquisition and reduction 
systems. Reading errors are defined as one-half the smal- 
lest division and the. Scanivalve voltage sampling errors 
were determined, via a 99% confidence interval t-test. Only 
two values were assumed constant; the specific heat, k = 
1.4, and the- gas constant, R . = 287.08 J/kg-K (53.35 ft- 

Ib/lb-R) . 

The derivation of the Maximum Error Estimate Technique 
eind the Standard. Root Mean Square Technique are shown below. 

For a quantity, q, which is. a function of n independent 
parameters x . : 


q 


F- 




(Dl) 
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and 


dq 


n 

Z 

i=l 


aF 

6x . 
1 



(D2) 


The error in q, e , is considered to be produced by the 


errors in Xj^, X 2 » e^^, e^-.-e^; 


e 


n 

= Z 
i=l 



(D3) 


The value e^ cannot be evaluated directly because the sign 
of the error terms is not known. The Maximum Error Estimate 
Technique assumes the most severe estimate for e : 



ap 

ax. 




(D4) 


The Standard Root Mean Square Error Technique evaluates 
differently? first Equation D3 is squared. 


e 

g 


2 


n 

Z 

i-1 




(D5) 


where i is .not equal to j - 
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The error components e^ are assumed independent and 
symmetrical in regard to positive and negative values. 
Thus: 



and the Standard Root Mean Error is defined as: 


(D6) 


e 


q 



1/2 


(D7) 


The Maximum Error Estimate Technique was applied to 
develop the error equations used in the five-hole probe 
calibration program. This technique was chosen because it 
is the most severe indicator of the accuracy of the calibra- 
tion process. This most severe indicator was desired 
because the calibration coefficients, calculated based only 
on the fundamental Scanivalve voltages (Equations 9 through 
17), needed to be determined with extreme confidence and 
accuracy. This error in the coefficients was determined to 
be negligible and hence, was neglected in data reduction. 

The Standard Root Mean Error Technique was applied to 
develop the error equations used in the, cascade wake 
acquisition and reduction programs. This technique was 
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chosen over the Maximum Error Estimate Technique because it 
is the more common estimate of error. 



APPENDIX E 


DC-125 Five-Hole Probe Calibration Data in Tablular Form 

The DC-125 Five-Hole Probe Calibration Data -are 
presented in Tables El through E13. Each table presents the 
complete set of calibration data at one pitch angle value. 
Pitch angles from -30*^ to +30*^ in 5^ increments are 
presented. 



Table Ei. 


DC-125 Five-Hole Probe Calibration Data 
Jet Velocity = 30.5 m/s 
Pitch Angle <Deg> = -30.0 


Yaw Angle 
(Deg ) 

Cpyaui 

< + /-) 

Cpp itch 

< + /-) 

Cp total 

(+/-) 

Cp stat i c 

<+/-) 

-30. 0 

-1. 924 

. 0102 

-2. 372 

. 0119 

-1. 836 

. 0085 

-. 677 

. 0045 

-25. 0 

-1. 291 

. 0080 

-1. 999 

. 0097 

-1. 241 

. 0065 

-. 493 

. 0037 

“20- 0 

-. 903 

. 0054 

-1. 765 

. 0056 

-. 914 

. 0034 

-. 399 

. 0026 

-15. 0 

-. 630 

. 0054 

-1. 628 

. 0051 

-. 728 

. 0022 

-. 348 

. 0025 

-10. 0 

-. 403 

. 0039 

-1. 537 

. 0043 

603 

. 0020 

-. 310 

. 0020 

-5. 0 

-. 186 

. 0024 

-1. 481 

. 0045 

-. 540 

. 0022 

-. 293 

. 0018 

0. 0 

. OOS 

. 0019 

-1. 437 

. 0050 

-. 510 

. 0025 

-. 290 

. 0018 

5. 0 

. 202 

. 0018 

-1. 447 

. 0044 

-. 531 

. 0016 

-. 299 

. 0017 

10. 0 

. 396 

. 0023 

-1. 475 

. 0035 

-. 601 

. 0019 

-. 321 

. 0015 

15. 0 

. 629 

. 0039 

-1. 542 

. 0053 

-. 724 

. 0023 

-. 363 

. 0023 

20. 0 

. 891 

. 0034 

-1. 646 

. 0052 

-. 921 

. 0036 

-. 424 

. 0019 

25. 0 

1. 231 

. 0072 

-1. 809 

. 0072 

-1. 230 

. 0052 

-. 527 

. 0032 

30. 0 

1 

0099 

-2. 048 

, 0105 

-1. 742 

. 0088 

-. 707 

. 0046 


Table E2. DC-125 Five-Hole Probe Calibration Data 

Jet Velocity = 30.5 m/s 
Pitch Angle CDeg) = —25.0 


Yaw Angle 
(Deg) 

Cpyaw 

(+/-) 

Cpp itch 

<+/-) 

Cptotal 

(+/-) 

Cpstatic 

<+/-) 

-30. 0 

-1. 758 

. 0068 

-1. 708 

. 0071 

-1. 327 

. 0050 

-. 508 

. 0029 

-25. 0 

-1. 232 

. 0043 

-1. 479 

. 0053 

-. 900 

. 0026 

-. 362 

. 0021 

-20. 0 

-. 873 

. 0025 

-1. 327 

. 0029 

-. 639 

. 0017 

-. 283 

. 0013 

-15. 0 

-. 618 

. 0025 

-1. 243 

. 0029 

-. 492 

. 0015 

-. 239 

. 0012 

-^10. 0 

-. 385 

. 0021 

-1. 170 

. 0038 

-. 385 

. 0011 

“. 212 

. 0014 

-5. 0 

-. 184 

. 0014 

-1. 140 

. 0024 

-. 332 

. 0012 

-. 197 

. 0010 

0. 0 

. 015 

. 0016 

-1. 118 

. 0028 

-. 316 

. 0014 

-. 197 

. 0012 

5. 0 

. 202 

.0016 

-1. 114 

. 0026 

-, 333 

. 0010 

-. 203 

. 0012 

10. 0 

. 400 

. 0023 

-1. 125 

. 0032 

-. 385 

. 0021 

-. 222 

. 0014 

15. 0 

. 620 

. 0023 

-1. 159 

. 0037 

~. 487 

. 0015 

-. 254 

. 0014 

20. 0 

. 853 

. 0047 

-1. 221 

. 0037 

-. 637 

. 0019 

-. 303 

. 0020 

25. 0 

1. 190 

, 0053 

-1. 308 

. 0058 

-. 879 

. 0041 

392 

. 0025 

30. 0 

1. 644 

. 0075 

-1. 438 

, 0063 

-1. 244 

. 0082 

529 

. 0033 
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Table E3. DC-125 Five-Hole Probe Calibrat.ion Data 

Jet Velocity = 30. 5 m/s 
Pitch Angle (Deg) = -20.0 


Yaw Angle 
< Deg ) 

Cpyaw 

<+/-) 

Cppitch 

<+/-> 

Cp total 

<+/-) 

Cpstatic 

<+/-) 

-30. 0 

-1. 667 

. 0044 

-1. 187 

. 0045 

993 

, 0029 

-. 401 

. 0020 

-25. 0 

-1. 186 

. 0047 

-1. 054 

. 0034 

-. 653 

. 0017 

-. 272 

. 0019 

-20. 0 

-. 844 

. 0022 

-. 976 

. 0021 

441 

. 0014 

-. 203 

. 0010 

-15. 0 

-. 599 

. 0025 

925 

. 0030 

-. 313 

. 0017 

164 

. 0012 

-10. 0 

-. 376 

. 0021 

887 

. 0026 

-. 233 

. 0008 

-. 140 

. 0012 

-5. 0 

-. 176 

. 0017 

-. 861 

. 0020 

-. 188 

, 0007 

-. 128 

. 0010 

0. 0 

. 014 

. 0014 

-. 844 

. 0022 

-. 175 

. 0009 

127 

. 0010 

5. 0 

. 201 

. 0013 

839 

. 0020 

-. 189 

. 0008 

-. 135 

. 0009 

10. 0 

. 393 

. 0015 

-. 848 

. 0022 

— . 232 

. 0012 

-. 151 

. 0011 

15. 0 

. 603 

. 0019 

-. 861 

. 0022 

-. 315 

. 0015 

182 

. 0011 

20. 0 

. 837 

. 0030 

884 

. 0032 

-. 439 

. 0016 

-. 224 

. 0015 

25. 0 

1. 158 

. 0047 

932 

. 0050 

“. 651 

. 0035 

-. 301 

. 0022 

30. 0 

1 

. 0075 

-1. 008 

. 0051 

_ 944 

. 0052 

-. 424 

. 0029 


Table E4. DC-125 Five-Hole Probe Calibration Data 

Jet Velocity = 30. 5 m/s 
Pitch Angle (Deg) = r-15. 0 


Yaw Angle 
(Deg ; 

Cpyaw 

( + /-) 

Cppitch 

(+/-) 

Cp total 

(+/-) 

Cpstatic 

(+/-) 

■^30. 0 

-1. 583 

. 0053 

-. 837 

, 0052 

778 

. 0042 

— 339 

. 0022 

-25. 0 

-1. 139 

. 0033 

750 

. 0031 

-. 487 

. 0017 

-. 224 

. 0016 

-20. 0 


. 0026 

-. 706 

. 0028 

-. 313 

. 0016 

~. 159 

. 0013 

-15. 0 

-. 589 

. 0019 

-. 671 

. 0016 

203 

. 0007 

116 

. 0009 

-10. 0 

-. 363 

. 0016 

-. 649 

. 0021 

-. 132 

. 0007 

-. 093 

. 0010 

-5. 0 

-. 171 

. 0013 

-. 637 

, 0019 

-. 097 

. 0006 

-. 078 

. 0008 

0. 0 

. 017 

. 0013 

621 

. 0021 

-. 085 

. 0006 

-. 076 

. 0009 

5. 0^ • 

. 197 

. 0014 

-. 617 

. 0011 

— . 096 

. 0005 

-. 083 

. 0007 

10. 0 

. 386 

. 0015 

-. 597 

. 0020 

-. 132 

. 0008 

■-. 094 

. 0010 

15. 0 

. 603 

. 0017 

-. 620 

, 0023 

' -. 207 

. 0008 

-. 132 

. 0010 

20. 0 

. 839 

. 0021 

634 

, 0018 

-. 317 

. 0013 

-. 178 

. 0010 

25. 0 

1. 132 

, 0022 

656 

. 0028 

495 

. 00T4 

-. 249 

. 0012 

30. 0 

1. 516 

. 0045 

-. 702 

. 0024 

-. 746 

. 0031 

-. 360 

. 0017 





Table E5. DC-125 Five-Hole Probe Calibration Data 

Jet Velocity - 30. 5 m/s 
Pitch Angle (Deg) = -10.0 


Yaw Angle 
(Deg ) 

Cpyaw 

(+/-) 

Cpp itch 

(+/-> 

Cptotal 

1 

+ 

Cpstatic 

(+/-) 

-30. 0 

-1. 510 

. 0064 

-. 547 

. 0047 

-. 635 

. 0031 

-. 298 

. 0025 

-25. 0 

-1. 116 

. 0030 

-. 503 

. 0019 

-. 387 

. 0017 

-. 191 

. 0012 

-20.' 0 

-. 818 

. 0028 

-. 470 

. 0025 

-. 227 

. 0008 

-. 126 

. 0014 

-15. 0 

-. 560 

. 0021 

-. 432 

. 0019 

-. 132 

. 0006 

-. 075 

. 0010 

-10. 0 

-. 364 

. 0019 

“. 430 

. 0015 

-. 070 

, 0008 

-. 056 

. 0009 

-5. 0 

167 

. 0019 

-. 425 

. 0019 

-. 040 

. 0004 

“. 043 

. 0010 

0. 0 

. 014 

. 0008 

~. 414 

. 0013 

~. 031 

. 0003 

-. 041 

. 0007 

5. 0 

. 197 

. 0009 

409 

. 0015 

-. 040 

. 0004 

-. 049 

. 0007 

10. 0 

. 386 

. 0014 

-. 402 

. 0013 

-. 071 

. 0013 

-. 067 

. 0007 

15. 0 

. 582 

. 0025 

-. 394 

. 0018 

133 

. 0008 

-. 090 

. 0012 

20. 0 

. 826 

. 0034 

-. 413 

. 0017 

— . 232 

. 0008 

143 

. 0013 

25. 0 

1. 109 

. 0027 

424 

. 0027 

-. 386 

. 0015 

-. 214 

. 0014 

30. 0 

1. 478 

. 0031 

- 449 

. 0023 

-. 627 

. 0017 

-. 316 

. 0014 


Table E6. DC-125 Five-Hole Probe Calibration Data 


Jet Velocity - 30.5 m/s 
Pitch Angle (Deg) == -5.0 


Yaw Angle 
(DegT 

Cpyaw 

( + /-) 

Cpp itch 

(+/-^) 

Cptotal 

(+/-) 

Cpstatic 

(+/-> 

-30. 0 

-1. 469 

. 0034 

-. 298 

. 0024 

-. 566 

. 0017 

-. 276 

. 0014 

-25. 0 

-1. 089 

. 0026 

-. 286 

. 0015 

r. 326 

. 0014 

174 

. 0010 

-20. 0 

-. 797 

. 0025 


. 0017 

175 

. 0005 

“. 103 

. 0011 

-15. 0 

-. 577 

. 0014 

-. 248 

. 0016 

-. 090 

. 0007 

063 

. 0008 

-10. 0 

-. 357 

. 0020 

. -. 238 

. 0013 

-. 035 

. 0003 

-. 036 

. 0009 

-5. 0 

169 

. 0016 

-. 242 

. 0008 

012 

. 0003 

024 

. 0007 

0. 0 

. 017 

. 0010 

-, 240 

. 0006 

-. 006 

. 0003 

-. 024 

. 0006 

5. 0 

. 205 

. 0009 

-. 231 

. 0011 

-. 012 

. 0004 

030 

. 0006 

10. 0 

. 391 

. 0010 

-. 217 

. 0015 

-. 036 

. 0004 

-. 045 

. 0008 

15. 0 

. 570 

. 0013 

213 

. 0008 

-. 093 

. 0004 

-. 066 

. 0007 

20. 0 

. 816 

. 0028 

-. 218 

. 0015 

-. 184 

. 0013 

-. 114 

. 0011 

25. 0 

1. 101 

. 0022 

-. 227 

. 0022 

-. 332 

. 0010 

-. 189 

. 0012 

30. 0 

1. 452 

. 0033 

-. 224 

. 0022 

-. 553 

. 0019 

287 

. 0015 


•n 33 


O ~ 

£ ® 
n m 






Table E7. DC-125 Five-Hole Probe Calibration Data 

Jet Velocity = 30.5 m/s 
, Pitch Angle ?Deg> = 0. 0 


Yaw Angle 
(Deg) 

Cpyaw 

<+/-) 

Cpp itch 

( + /-) 


B 

Cpstatic 

(+/"") 

-30. 0 

-1. 441 

. 0044 

070 

. 0019 

-. 536 

. 0024 

-. 266 

. 0017 

-25. 0 

“i: 069 

. 0032 

077 

. 0020 

-. 302 

. 0008 

-. 161 

. 0014 

-20. 0 

-. 770 

. 0019 

— . 068 

. 0013 

-. 154 

. 0007 

-. 091 

. 0009 

-15. 0 

-. 566 

. 0016 

~. 060 

. 0011 

-. 072 

. 0007 

-. 053 

. 0008 

“10. 0 

“. 355 

. 0017 

“. 062 

. 0008 

-. 021 

. 0003 

”. 027 

. 0008 

-*5. 0 

-. 166 

. 0007 

“. 064 

. 0008 

-. 003 

, 0003 

-. 015 

. 0006 

0. 0 

. 020 

. 0009 

-. 060 

. 0007 

. 000 

. 0003 

-. 014 

. 0005 

5. 0 

. 206 

. 0015 

-. 055 

. 0008 

-. 002 

. 0005 

-. 020 

. 0006 

10. 0 

.395 

. 0015 

-. 045 

. 0015 

-. 023 

. 0004 

“. 033 

. 0008 

15. 0 

. 576 

. 0016 

-. 037 

. 0009 

-. 077 

. 0005 

-. 057 

. 0008 

20. 0 

. 807 

. 0014 

-. 038 

. 0014 

-. 167 

. 0006 

-. 102 

. 0009 

25. 0 

1. 093 

. 0029 

-. 029 

. 0017 

315 

. 0010 

“. 172 

. 0014 

30. 0 

1. 448 

. 0033 

-. 015 

. 0010 

-. 531 

. 0018 

-. 273 

. 0011 


00 

CTl 


Table E8. DC-125 Five-Hole Probe Calibration Data 

Jet Velocity = 30. 5 m/s 
Pitch Angle (Deg) = 5.0 


Yaw Angle 
(Deg ; 

Cp yaw 

( + /-) 

Cp p i tch 

(+/-> 

Cp total 

(+/-) 

Cpstatic 

(+/-) 

-30. 0 

-1. 407 

. 0031 

. 142 

. 0011 

-. 533 

. 0021 

-. 258 

. OOll 

-25. 0 

-1. 035 

. 0026 

. 123 

. 0013 

-. 304 

. 0012 

-. 157 

. 0011 

-20. 0 

-. 760 

. 0039 

. 114 

. 0013 

-. 161 

. 0008 

089 

. 0013 

-15. 0 

550 

. 0016 

. 113 

. 0008 

-. 075 

. 0010 

051 

. 0007 

-10. 0 

-. 342 

. 0019 

. 113 

. 0011 

-. 024 

. 0005 

024 

. 0009 

-5. 0 

-. 156 

. 0020 

. 113 

. 0008 

-. 005 

. 0002 

-. 014 

. 0009 

0. 0 

028 

. 0008 

. 117 

. 0012 

-. 001 

. 0002 

-. 012 

. 0007 

5. 0 ' 

. 206 

. 0011 

. .118 

. 0008 

-. 005 

. 0002 

-. 017 

. 0006 

10. 0 

. 387 

. 0008 

. 126 

. 0009 

-. 027 

. 0003 

-. 028 

. 0005 ‘ 

15. 0 

. 560 

. 0008 

. 134 

. 0011 

-. 082 

. 0004 

- 044 

. 0006 

20. 0 

. 750 

. 0191 

. 141 

. 0018 

-. 168 

. 0013 

-. 080 

. 0048 

25. 0 

1. 082 

. 0030 

. 161 

.0014 

-. 320 

. 0014 

-. 160 

. 0011 

30. 0 

1. 450 

. 0033 

. 186 

. 0015 

-. 544 

. 0017 

-. 263 

. 0012 
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Table E9. DC~i25 Five-Hole Probe Calibration Data 
Jet Velocity = 30.5 m/s 
Pitch Angle (Deg) = 10.0 


Yaw Angle 
(Deg) 

Cpyaw 

( + /-) 

Cpp itch 

(+/~) 

Cptotal 

(+/-) 

Cpstatic 

(+/-) 

-30. 0 

-1. 412 

. 0040 

. 369 

. 0032 

-. 590 

. 0020 

-. 271 

. 0018 

-25. 0 

— 1. 023 

. 0027 

. 327 

. 0018 

-. 342 

. 0013 

-. 160 

. 0011 

-20. 0 

-. 749 

. 0024 

. 298 

. 0014 

-. 193 

. 0008 

-. 096 

. 0010 

-15. 0 

-. 496 

. 0018 

. 285 

. 0012 

-. 101 

. 0006 

-. 047 

. 0008 

-10. 0 

“. 322 

. 0009 

. 288 

. 0010 

-. 047 

. 0007 

-. 028 

. 0006 

-5. 0 

-. 142 

. 0008 

. 287 

. 0008 

-. 020 

. 0004 

-. 018 

. 0005 

0. 0 

. 028 

, 0010 

. 287 

. 0012 

-, 014 

. 0003 

-. 014 

. 0007 

5. 0 

. 196 

. 0009 

. 297 

. 0013 

-. 022 

. 0003 

-. 018 

. 0007 

10. 0 

. 376 

. 0011 

. 299 

. 0015 

-. 050 

. 0005 

-. 029 

. 0008 

15. 0 

. 548 

. 0013 

. 300 

. 0010 

-. 113 

. 0005 

-. 038 

. 0006 

20. 0 

. 801 

. 0024 

. 330 

. 0019 

-. 212 

. 0009 

-. 092 

. 0011 

25. 0 

1. 094 

. 0023 

. 356 

. 0025 

-. 369 

. 0011 

-. 159 

. 0013 

30. 0 

1. 481 

. 0033 

. 401 

, 0022 

-. 612 

. 0016 

-. 265 

. 0014 


Table ElO. DC-125 Five-Hole Probe Calibration Data 
Jet Velocity - 30, 5 m/s 
Pitch Angle (Deg) = 15.0 


Yaw Angle 
(Deg) 

Cpyaw 

( + /-) 

Cpp i tch 

( +/— ) 

Cptotal 

{+/-) 

Cpstatic 

(+/-) 

-30. 0 

-1. 401 

. 0049 

. 588 

. 0034 

-. 671 

, 0031 

-. 289 

. 0019 

-25. 0 

-1, 021 

. 0037 

. 546 

. 0041 

~. 429 

. 0018 

-. 180 

. 0018 

-20. 0 

-. 727 

. 0028 

. 504 

. 0019 

-. 262 

. 0019 

-. 109 

. 0011 

-15. 0 

-. 508 

. 0016 

. 483 

. 0013 

-. 157 

. 0008 

~. 071 

. 0008 

-10. 0 

-. 291 

. 0008 

. 446 

. 0009 

-. 090 

. 0004 

-. 035 

. 0005 

-5. 0 

-. 124 

. 0010 

. 453 

. 0012 

-. 057 

. 0009 

-. 025 

. 0006 

0. 0 

. 031 

. 0013 

. 449 

. 0009 

-. 049 

. 0004 

-. 019 

. 0007 

5. 0 

. 194 

. 0009 

. 456 

. 0010 

062 

. 0005 

-. 026 

. 0006 

10. 0 

. 352 

. 0014 

. 460 

. 0011 

-. 098 

. 0006 

-. 029 

. 0006 

15. 0 

. 578 

. 0012 

. 509 

. 0023 

-. 169 

. 0007 

-. 065 

. 0009 

20. 0 

. 738 

. 0019 

. 474 

. 0017 

-. 296 

. 0010 

-. 054 

. 0009 

25. 0 

1, 121 

. 0033 

. 582 

. 0040 

-. 464 

. 0015 

169 

. 0017 

30. 0 

1. 551 

. 0044 

. 634 

. 0034 

-. 735 

. 0016 

-. 284 

, 0019 
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Table Eli. DC-125 Eive-Hole Probe Calibration Data 
Jet Velocity » 30. 5 m/s 
Pitch Angle <Deg) « 20. 0 


Yaw Angle 
(Deg;, 

Cpyaw 

(+/-) 



Cp total 

<+/-> 

Cpstatic 

<+/-) 

-30. 6 

-1. 445 

. 0054 

. 874 

. 0041 

-. 865 

. 0043 

-. 332 

. 0020 

-25. 0 

“1. 003 

. 0031 

. 799 

. 0024 

-. 554 

. 0014 

-. 207 

. 0014 

-20. 0 

-. 708 

. 0020 

. 741 

. 0021 

-. 367 

. 0010 

~. 137 

. 0010 

-15. 0 

-. 493 

. 0022 

. 618 

. 0028 

259 

. 0009 

-. 070 

. 0012 

-10. 0 

-. 304 

. 0093 

597 

. 0030 

-. 177 

. 0011 

043 

. 0028 

-5. 0 

~. 130 

. 0008 

. 663 

. 0015 

-. 131 

. 0004 

-. 059 

. 0007 

0. 0 

. 039 

. 0008 

. 679 

. 0013 

— . 122 

. 0006 

-. 060 

. 0006 

5. 0 

. 196 

. 0015 

. 684 

. 0024 

-. 134 

. 0006 

-. 061 

. 0011 

10. 0 

. 366 

. 0023 

. 703 

. 0025 

-. 183 

. 0009 

-. 067 

. 0013 

15. 0 

. 559 

. 0011 

. 731 

. 0018 

-. 268 

. 0009 

-. 085 

. 0007 

20. 0 

. 738 

. 0023 

. 717 

. 0018 

-. 404 

. 0011 

-. 082 

. 0012 

25. 0 

1. 144 

, 0034 

, 859 

. 0046 

-. 609 

. 0020 

-. 197 

. 0018 

30. 0 

1. 614 

. 0066 

. 942 

. 0045 

-. 924 

. 0042 

- 314 

. 0023 
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Table E12. DC-125 Five-Hole Probe Calibration Data 

Jet Velocity = 30.5 m/s 
Pitch Angle (Deg) = 25. 0 


Yaw Angle 
(Deg ) 

Cpyaw 

(+/-) 

Cpp i tc h 

(•!-/-> 

Cp total 

( + /— ) 

Cpstatic 

(+/-) 

-30. 0 

-1. 484 

. 0091 

1. 246 

. 0056 

-1. 133 

. 0053 

-. 405 

. 0031 

^25. 0 

-1. 014 

. 0053 

1. 124 

. 0046 

-. 768 

. 0048 

-. 265 

. 0020 

-20. 0 

-. 684 

. 0025 

1. 049 

. 0028 

-. 535 

. 0014 

-. 188 

. 0013 

. -15. 0 

-. 417 

. 0022 

. 935 

. 0028 

-. 399 

. 0015 

-. 114 

. 0011 

-10. 0 

-. 272 

. 0012 

. 925 

. 0020 

-. 303 

. 0013 

-. 114 

. 0009 

-5. 0 

-. 102 

. 0014 

. 854 

. 0096 

-. 260 

. 0028 

-. 071 

. 0024 

0. 0 

. 029 

. 0012 

. 840 

. 0014 

-. 244 

. 0007 

067 

. 0008 

5. 0 

. 160 

. 0015 

. 830 

. 0019 

-. 264 

. 0011 

-. 058 

. 0009 

10. 0 

.•351 

. 0021 

. 947 

. 0114 

-. 320 

. 0015 

099 

. 0031 

15. 0 

. 491 

. 0026 

. 992 

. 0027 

~. 433 

. 0013 

-. 093 

. 0012 

20. 0 

. 807 

. 0028 

1. 119 

. 0044 

-. 580 

. 0024 

-. 180 

. 0015 

25. 0 

1. 188 

. 0043 

1. 224 

. 0036 

-. 841 - 

. 0030 

-. 256 

. 0016 

30. 0 

1. 703 

. 0062 

1, 365 

. 0059 

-1. 230 

. 0055 

-. 384 

. 0024 
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Table E13, DC-125 Five-Hole Probe Calibration Data 

Jet Velocity = 30.5 tn/s 
Pitch Angle (Deg> = 30.0 


Yaw Angle 
(DegT 

Cp yaw 

(+/-) 

Cpp itch 

{+/-) 

Cp total 

(+/-) 

Cpstatic 

<+/-) 

-30. 0 

-1. 537 

. 0068 

1. 787 

. 0077 

-1. 532 

. 0054 

-. 529 

. 0033 

-25. 0 

-1. 016 

. 0053 

1. 575 

. 0057 

-1. 067 

. 0047 

-. 372 

. 0023 

-20. 0 

-. 694 

. 0028 

1. 439 

. 0025 

-. 787 

. 0012 

-. 282 

. 0014 

-15. 0 

~. 470 

, 0030 

1. 340 

. 0047 

-, 617 

. 0024 

-. 230 

. 0017 

-10. 0 

~. 242 

. 0040 

1 . 222 

. 0050 

513 

. 0018 

-. 159 

. 0023 

-5. 0 

-. 107 

, 0021 

1. 188 

. 0029 

-. 451 

. 0013 

-. 154 

. 0014 

0. 0 

. 036 

. 0015 

1. 182 

. 0031 

429 

. 0010 

152 

. 0013 

5. 0 

. 174 

. 0022 

1. 214 

. 0031 

-. 464 

. 0016 

-. 146 

. 0014 

10. 0 

297 

. 0013 

1. 266 

. 0028 

-. 536 

. 0017 

-. 143 

. 0011 

15. 0 

. 571 

. 0025 

1. 417 

. 0047 

659 

. 0026 

-, 216 

. 0016 

20. 0 

. 809 

. 0037 

1. 546 

. 0051 

850 

. 0038 

-. 267 

. 0019 

25. 0 

1. 218 

, 0050 

1, 751 

. 0074 

-1. 191 

. 0053 

-. 361 

. 0024 

30. 0 

1. 808 

, 0066 

2. 001 

. 0080 

-1. 718 

. 0052 

-. 510 

. 0032 




APPENDIX F 


Least. Squares Bivariate Interpolation Scheme 

A least squares bivariate interpolation scheme [15] was 
incorporated in the mean wake reduction software to automate 
the interpolation of the five-hole probe calibration bivari- 
ate grids- For example, the pitch angle is determined from 
the measured experimental values of C and C , via 

the bivariate relationship. The scheme fits a second order 
polynomial with six coefficients to a local bivariate grid. 
A sample local grid is shown in Figure Fl. It is composed 
of a central calibration grid point, the point closest to 
the experimental point to be interpolated, and its eight 
surrounding neighbors. Though only six grid points would be 
required to define the six coefficient polynomial, nine grid 
points were used (fitted in a least squares manner) to 
better define the bivariate relationship. The method of' 
determining the second order polynomial is presented as fol- 
lows: 




Cp Yaw 



-2 - 1.5 -1 ■ -.5 0 .5 1 1.5 2 

Cp Pitch 


Figure FI 


Least Square Bivariate Local Grid Definition 
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Suppose a bivariate relationship is defined in a cali- 
bration grid as: 


G = G(y,z) (PI). 

where G, the dependent varicible is to be determined. For 

example, if G represented the pitch angle, y and z would 

correspond to the and C values . 

pyaw ppitch 

A locally fit second order polynomial of the following 
form is sought. 

2 2 

G = A^ + A^y + AgZ + A^yz + A^y + A^z (F2) 

where the six coefficients, A^^ through Ag, are to be deter- 
mined by a least squares fit of the nine local grid points 

associated with the point to be interpolated. 

The exact values of the dependent variable, G, at the 
known local nine grid points are designated by G^, where the 
subscript, i, ranges from one to nine to represent the nine 
local grid points. Applying the interpolating polynomial, 
Equation F2, to the nine local grid points results in values 
of the dependent variable designated with a prime, G'. 
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The sum of the squares of the differences between the exact 
values and the values obtained from the interpolating 
polynominals at each point is given by 


9 

SSQ = L 
i=l 



(F4) 


9 

= Z 
i=l 


G. - 
1 


AjXi 


- *3^1 


- *4/1^1 - 




- A,z . 
6 1 


2 2 


Here the repeated indicies do not imply summation. The 
polynomial coefficients are varied in Equation F4 such that 
a minimum is obtained for SSQ. The necessary conditions for 
a minimum arc 


a (SSQ) ^ a (SSQ) ^ a(ssQ) ^ a(ssQ) ^ a(ssQ) ^ 
aAj^ aA^ aA^ aA^ aA^ 


a (SSQ) _ 
■ 


(F5) 


0 
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Wr itten 

out, these six conditions take the form 


9Ai + + Sz^Ag + 2:y^z^A^ + Ey^A^ + 

(F6) 


= “i 


Xy ,»! + 

Xy^A^ + J;yjZ^A3 -f Ey^ZiA, + Xy^Aj + 

(F7) 

4* 

XYizX - EGiyi 


Ez^A^ + 


CF8) 


XzX - 


XY^Zjfij. 

+ Syfz'jA^ + Xy^z^Aj + XyfzX Zyi^iAj, + 

(F9) 


+■ 
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ry^Aj^ + Ey^A^ + Eyi^jAg + Ey^z^A^ + Ey^Aj + 


(FIO) 


2 2 ' 2 

Ey^K = EG.y2 


Ez^A, + Ey^zfA^ + Ez^Aj + Ey^z^A^ + Ey^z^Aj + 


(Fll) 


+ 


2 2 
Zz.A, = ZG.zT 
1 6 11 


where the sunaraations are performed for each of the nine 
local grid points. Equatins F6 through Fll define a system 
of six simultaneous linear equations for determining the 
unknowns A1 through A6, which ultimatley define the local 
interpolation polynomial, Equation F2, 

In the reduction software, the nine local grid values 
were determined, the above 6x6 matrix was constructed and 
subsequently solved using a built-in computer matrix rom. 
The interpolation was accomplished using Equation F2 and the 
experimental values associated with y and z. In an analo- 
gous manner, each of the four bivariate relationships 
defined by the five-hole probe calibration (Figures 22 
through 26) were interpolated from the calibration data, 
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which were read and stored in temporary computer memory from 
a cassette data cartridge at the start of the reduction pro- 
gram, as described in Chapter IV. 

The accuracy of this interpolation method was checked 
by feeding calibration data through the interpolation rou- 
tine, and comparing the exact calibration values with the 
interpolated values. In the smooth calibration data 
regions, for pitch angles less than 10*^, the exact values 
showed negligible differences to the interpolated values. 
In the unsmooth part of the calibration data, pitch 
angles greater than 10°, the agreement was within 5%. Pitch 
angles in the annular cascade were always less than 10° and 
hence, the interpolation errors were negligible. 
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APPENDIX 6 

Cascade Upstream Inlet Velocity Profile Data 

Table Gl presents the cascade upstream inlet velocity 
profile data. 
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Table Gl. Cascade Inlet Velocity Profile Data 


% Hub 

0® Incidence 

5® Incidence 

10® Incidence 

to Tip 

Angle 

Angle 

Angle 


Ui/Uzo 

U/Uzo 

U/Uzo 

4.2 

■Ml 

I.OlO 

0.997 

15.4 

BBH 

I.OOl 


25.2 


1.002 


36.7 

I.OOl 

1.003 

1.003 

45.5 

1.003 

1.001 

1.004 

56.0 

1.002 

0.999 

1.002 

69.2 

1.002 

1.000 

1.002 

75,7 

1.002 

0.997 

1.002 

84.9 

1.001 

0.997 

1.001 

93.4 

0.986 

0.991 

0.984 


^zo 

Uzo (m/s) 

UzQ (m/s) 


28.69 

30.52 

29.65 
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APPENDIX H 


Exit. Flow Field Data - Tabular Presentation 

The exit data obtained at all of the measurement sta- 
tions is presented in tabluLar form in Appendix H, and 
graphically in Appendix I. Each circumferential data set, 
as described in Chapter V, is represented by two tables and 
two plots. The table designations are the same as the 
corresponding figure designations. Individual circumferen- 
tial data sets are identified in their titles by: 


1) The Incidence Angle Value 

2) The Nondimens ional Downstream Position (Z /C) 

3) The Percent Hub-to-Tip Radial Position (RJ 


The Tables and the Appendix I figures are grouped by 
incidence angle value and traversing slot position, with 
increasing radial position in each group. 


Table & Figure Incidence Angle ( DEG ) 2 /C 


1 - 

18 

0 

19 - 

36 

0 

37 - 

54 

5 

55 - 

72 

5 

73 - 

90 

10 

91 - 

108 

10 


0.94 

2.06 

0.94 

2.07 

0.96 

2.10 



X 


Table„-Hl. nV[ 
INCISEN'CE 


-HOLE 


PRESSURE PROBE HAKE VELOCITY BATA 
ANGLE (BEG) = 0*0 y Zc/C = .94 , R = 





NGRHALIZED 


* 



NQRHALIZED 



TANGENTIAL 


TOTAL VELOCITY 




VE 

uOCITY CQHPONENTS 




m 

Pilch 

AnS 









2T/S 

3/lizo 


DeS 

(f/“) 



Uz/Uzo 

( 1/- ) 

Ul/UZD 

n-/-) 

Ur/Uzo 

(I-/-) 

-1.000 

.737 

.0366 



■Si 


.937 

.0366 

-.004 

.0032 

♦oil 

.0014 

-.050 

.946 

.0369 

■9 

K3 



.946 

.0369 

-.006 

.0034 

.008 

♦0014 

-.700 

.952 

.0366 

.5 

.07 

.1 

.06 

.952 

.0366 

-.001 

.0011 

.008 

.0012 

_ erSTA 
» uuv 

Q’T’T 
^ ff J 

.0376 

n 

¥ A- 

.06 

•7 
♦ / 

.09 

.977 

,0376 

-.012 

.0016 

.003 

.0011 

-.400 

.964 

.0364 

.2 

.07 

-.3 

.03 

♦ 964 

.0364 

.006 

.0014 

♦ 003 

♦0012 

-.350 

.963 

.0368 

.1 

.07 

-.3 

.05 

.963 

.0363 

.014 

.0010 

.002 

.0012 

-.300 

.973 

.0363 

-.1 

.03 

~ .5 

.07 

.973 

.0368 

.009 

.0013 

-.002 

.0014 

-.250 

.952 


¥ X 

♦ 07 

-1.3 

.07 

.952 

.0366 

.022 

.0017 

-.002 

.0011 

-.200 

♦ 979 

.0366 

.2 

.11 ■ 

-1.4 

.10 

.978 

.0366 

.025 

.0020 

.003 

.0019 

-.150 

.949 

.0365 

.8 

.07 

-1.6 

.03 

.948 

.0365 

.026 

.0017 

.013 

.0013 

-.100 

.099 

.0370 

1.2 

.03 

-1.6 

.10 

.899 

.0370 

.025 

.0019 

.019 

.0015 

-.050 

.843 

.0374 

2.3 

.10 

-.8 

.09 

.347 

.0374 

.011 

.0015 

.034 

.0021 

C.OOO 

.324 

.0373 

2.7 

.11 

.1 

.10 

.823 

.0373 

-.002 

.0015 

.039 

.0024 

.050 

.311 

.0330 

2.3 

.09 

.7 

.16 

♦ 809 

.0380 

-.009 

.0024 

.040 

.0023 

.100 

.053 

.0374 

2.0 

.11 

1 » 2 

.13 

.853 

.0373 

-.018 

.0021 

.029 

♦0021 

.150 

.394 

.0369 

1.4 

.13 

2.0 

.10 

.893 

.0368 

-.032 

.0020 

.022 . 

.0023 

♦ 200 

.893 

.0338 

.7 

.12 

2.2 

.14 

.397 

,0337 

-.035 

.0026 

.011 

.0019 

ncTA 
f iLUV 

.932 

.0363 

.3 

.10 

2.0 

.09 

.932 

.0368 

-.033 

.0020 

.004 

.0016 

.300 

.926 

.0376 

-.0 

.09 

1.9 

.11 

.926 

.0376 

-.030 

.0021 

-.000 

.0014 

.350 

.723 

,0366 

.3 

.10 

1.6 

,07 

.723 

.0365 

-.026 

.0015 

.004 

.0016 

.400 

.943 

.0372 

.4 

.08 

1.0 

.11 

.943 

.0372 

-.017 

.0019 

.006 

.0013 

.550 

.934 

.0371 

.3 

.06 

♦ n 

X ¥ jL 

.10 

.934 

,.0371 

-.020 

.0013 

.005 

.0011 

.700 

.723 

.0367 

.4 

,06 

.8 

.17 

.923 

.0367 

-.012 

.0028 

.007 

.0010 

.350 

.917 

.0370 

n 

¥jL 

.07 


■■ 

.917 

.0370 

-.006 

.0030 

.004 

.0011 

1.000 

.741 

.0366 

n 

¥ 

.10 


■■ 

♦ 941 

.0366 

-.013 

.0025 

.003 

,0016 






Ur»i/r£om vcl‘ 

scily U 

zo = 23 

UI 

( t/- 

.74) 
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Table H2. FIVE 
INCIDENCE 


-HOLE PRESSURE PROSE WAKE PRESSURE DATA 
ANGLE (DEG) = 0.0 . Zc/C = .94 # R = 


4.2 X 


NORMALIZED 

EXIT 


TOTAL 


TOTAL PRESSURE 

TANGENTIAL 

ANGLE 

PRESURE 


RECOVERY 

POSITION 



PT2 






’ 2T/S 

De5 iV 

/ / 


KPs 

iw~) 

PT2/PT1 

(+/-) 


T 
♦ / 

rnim 




K [ 

.9939 

.00024 



Sa 





.9939 

.00025 

-.zoo 

tr 
* o 


99.32 

.017 


KT^I 

.9990 

.00024 

- P^A 

.7 

.09 

99.34 

.019 

99.39 

.017 

.9992 

.00026 

^ /AA 
* TVV 


.08 

99.33 

.017 

99.40 

.017 

.9991 

.00024 

— “TCTA 

.8 

.05 

99.33 

.013 

99.40 

.017 

.9991 

.00025 

r.300 

.6 

.07 

99.34 

.013 

99.39 

.017 

.9992 

.00025 

-.250 

1.3 

.09 

99.32 

.017 

99.39 

.017 

.9990 

.00024 

-.200 

1 .5 

.10 

99.34 

.017 

99.39 

.017 

.9992 

.00024 

- -*PA 

» J.1JV 

1.0 

.03 

99.31 

.017 

99.39 

.017 

.9989 

,00024 

-.100 

2.0 

.09 

99.77 

.017 

99.39 

.017 

.9935 

.00024 

-.050 

2.4 

.10 

99.73 

.017 

99.39 

.017 


,00024 

0.000 

2.7 

.11 

99.72 

.017 

99.40 

.017 

.9980 

.00024 

A^A 
♦ VUV 

2.9 

.10 

99.71 

.017 

, 99.40 

,017 

.9979 

.00024 

,100 

O T 
41- 

.12 

99.75 

.017 

99.40 

,017 


.00024 

.150 

n «r 
£.*0 

.11 

99.78 

.017 

99.40 

.017 


.00024 

.200 

n .* 

.14 

99.78 

.020 

99.40 

.017 

.9936 

,00026 


2.1 

.09 

99.81 

.017 

99,40 

.017 

.9989 

.00024 

.300 

1.9 

.11 

99.80 

.019 

99.40 

.017 

.9938 

.00025 

.350 



99.31 

.017 

99.40 

,017 

.9939 

,00024 

.400 

1.1 

.10 

99.82 

.013 

99.40 

,017 

.9990 


.550 

1.3 

,10 

99.81 

.013 

99.40 

,017 

.9939 


^AA 
♦ / VV 

.9 

.15 

99.30 

.017 

99.40 

,017 

.9933 

,00024 

.850 

.5 

.16 

99.80 

.013 

99.40 

.017 

.9938 

.00024 

1.000 

.8 

.14 

99.81 

.017 

99.40 

,017 

.9939 

,00024 


lirSlraaa Tolsl Presaure PTl “ 99*92 KPb (+/- .017) 

UpSurBSiif SifoLlc Prsasurs rl ~ KPs (f/"“ f017 ) 
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< +/- ) 

1*036 

.0364 

-.005 

*0028 

.007 

.0012 

1*034 

*0367 

“*002 

.0033 

*011 

.0013 

1*030 

,0365 

“*003 

♦0014 

♦008 

.0011 

1*040 

.0364 

,011 

.0023 

*006 

♦0014 

1*036 

.0365 

.006 

♦0014 

.005 

*0014 

1*032 

.0364 

.003 

.0015 

".003 

.0017 

1 AAT 

X 4VX*V 

*0364 

,014 

*0013 

-.003 

*0014 

1*003 

♦0364 

♦ 003 

*0010 

.002 

*0013 

*744 

*0371 

.003 

*0015 

.010 

.0013 

♦ 752 

,0372 

,015 

*0017 

.032 

.0017 

*378 

,0363 

*005 

*0026 

*039 

*0021 

*363 

.0371 

-•*001 

*0021 

.052 

*0030 

*356 

*0371 

-.010 

*0021 

.054 

*0023 

*372 

*0363 

-.003 

*0013 

*046 

*0026 

*710 

*0363 

“*016 

*0013 

.035 

.0019 

,717 

*0363 

-.017 

,0037 

*016 

*0026 

♦ 770 

,0367 

•”*017 

*0012 

*006 

.0020 

,773 

.0365 

-.017 

*0020 

*004 

.0014 

*777 

*0365 

••*022 

,0022 

-♦001 

♦0014 

1*020 

,0364 

",017 

.0037 

-*008 

*0011 

1.003 

*0365 

*017 

,0013 

*001 

*0015 

1,006 

♦ 0367 

“*014 

*0023 

*005 

*0012 

1*033 

,0366 

”*020 

*0055 

,012 

*0015 

1*020 

*0364 

”*031 

*0023 

.007 

*0012 

0 

▼-I 

*0365 

-.004 

*0041 

*009 

*0012 


II. . I . ... If.t . 

bp^t^reoin vcaO 

Probe YoW Off 
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Table H4. riVE-liOLE PRCSSURC PROBE WAKE PRESSURE BATA 


TIJ 

f'TnriiJ^C 

LfX&^UItUrU. 

A MAI rr / ^ — a 

nituiiL.t.. \ t»Lb / — V ♦ 

A T-, V 

V ? 

C = .74 

r R = 

3.3 % 


xmnuAi T7rt> 


tot A 1 
1 Im ni- 



i nitbuit } &nu 



PREGURC 



nnorT'ff^^3 
1 uOi i xuit 

^■1 


PT2 






n*r /o 
X. 1 / u 

T>- ^ 
xpc;^ 

(i/- ) 

KPs ( 

[-/-) 

KPs 

( I/- ) 

PT2/PT1 

(4/-) 

■1.000 

.6 

»10 


.017 



.9993 


-.050 


.07 

77.07 

AIT 
♦ vx/ 



.7978 

.00024 

- TAA 
♦ / V\/ 

C* 

.06 

77.37 

.017 

79,40 

.017 

.9977 


-.550 

•y 
♦ / 

.12 

77.70 

.017 

79.40 

.017 

.9979 


_ 2AA 
* -rvv 

4 

♦ T 

A*y 
♦ V/ 

77.70 

.017 

99.39 

,017 

.9773 


_ -yCTA 

C 

f a 

.03 

77.37 

.017 

79.37 

.017 

.9977 

,00024 

- -7AA 
♦ tJVV 

O 

» 

.07 

79,33 

.017 

77.37 

♦ 017 

.7996 

.00024 

^ ACTA 

» X.tJV 

n 

.06 

77.36 

A^T 
* VX/ 

79.39 

.017 

.9995 

.00024 

_ AAA 
♦ iVV 

.3 

.03 

77.31 

.013 

77.40 

.017 

.9987 

.00025 

- 1SPA 
♦ iuv 

1 

X. X 

.07 

77.32 

.013 

79.37 

.017 

.7990 

.00025 

_ ^ aa 
« xvv 

A ST 
X. » U 

.07 

77.73 

.017 

79.40 

.017 

.9986 

.00024 


3*5 

•f T 
f XU 

79.75 

.017 

79.40 

,017 

.9983 

.00024 


3.7 

.10 

77.74 

.017 

97.40 

.017 

.7933 

.00024 


3.0 

.12 

OQ *T7 
/ / ¥/ / 

.017 

97.40 

.017 

.7985 

.00024 


n sr 
A » u 

.07 

77.77 

,017 

79.40 

,017 

.9937 

.00024 


1.5 

.20 

99,7’? 

,017 

97,40 

.017 

.9787 

.00024 

.200 

1.2 

.06 

99.34 

.013 

79.40 

.017 

.9992 

.00025 

ACA 

1.1 

.11 

77.37 

♦017 

79.40 

.017 

.9995 

.00024 

.300 

< A 
X »x. 

.12 

77.36 

Ai*T 
♦ VX/ 

99.40 

.017 

.9995 

.00024 

•»CA 
♦ auv 

1.1 

.17 

77.37 

.017 

79.40 

,017 

.9997 

.00024 

4 AA 
♦ -TVV 

.9 

.07 

77.83 

.017 

77.40 

,017 

.9796 

.00024 

PCA 
♦ tiUV 

.3 

.12 

77.33 

.013 

79.40 

,017 

.9996 

.00024 

‘▼AA 
♦ / VSI 

1.3 

n“7 
♦ jX/ 

77.70 

.017 

79.40 

.017 

.9998 

.00024 

.050 

1.3 

.14 

79.37 

.017 

97.40 

.017 

.9997 

.00024 

♦ AAA 
X ♦ vw 

P* 


' 77.37 

A+T 
» VX/ 

79.40 

.017 

.9997 

.00024 


»u *i£. I tvi/ I tvi/ i *yyy/ 

Uaslresm ToUi Presaura PTl = 9? .'92 KPa i\/~ *017) 

urstraoiii Sts vie Pressure p1 ~ 99»45 KPs { f/~ »017) 









Table H5. nVE-HGLE PRESSURE PRODE WAKE VELOCITY CATA 

IMCiSENCE ANGLE <5EG) = 0,0 , Zc/C = ,94 y R = 12,5 Z 


N0RHALI2E3 



NCRNA 

LIZED 





NORHALIZED - 



TANGENTIAL 


TOTAL VELOCITY 




VE 

LOCITY COHPONE 

NTS 


POSITION 



Pilch 

An a 

Yew AnS 







2T/S 

U/Uzu 

(!-/-) 

Leg 

H/-) 


(4/-) 

Uz/Uzo 

( +/- ) 

Ul/Uzo 

( t-/- ) 

Ur/Uzo 

<i/-> 

-1,000 

1,053 

,0332 

7 

,07 

,2 

,16 

1,053 

,0382 

^,004 

,0030 

♦013 

,0013 

-,850 

1,050 

,0302 

*6 

.07 

T 
» / 

.15 

1,050 

,0382 

-.012 

,0028 

.011 

,0014 

-,700 

1,054 

,0382 

,0 

.09 

,3 

,11 

1,054 

,0382 

-,005 

,0021 

♦015 

.0018 

-,550 

1,056 

,0302 

,3 

,07 

,2 

,08 

1,056 

,0382 

-.004 

,0015 

.006 

.0013 

-,400 

1.051 

,0382 

,2 

,12 

,1 

,03 

1,051 

.0382 

-.002 

,0015 

,003 

.0022 

-,350 

1,047 

,0302 

... n 

f ^ 

,09 

♦ 4 

,09 

1,049 

,0332 

-.008 

.0016 

-♦004 

,0017 

-,300 

1,024 

,0384 

* A 

,13 

,3 

,13 

1,024 

,0384 

-.006 

,0023 

-.004 

,0023 

-,250 

1,010 

,0389 

-,1 

,16 

-,2 

,11 

1.010 

,0389 

,003 

,0020 

-.002 

,0028 

-,200 

1,003 

,0383 

1,1 

.07 

-,o 

,06 

1,002 

,0383 

,001 

,0011 

♦019 

,0015 

-,150 

,932 

,0385 

2,2 

,10 

,1 

,13 

,931 

,0385 

-.001 

,0020 

.036 

,0022 

-,100 

,927 

,0389 

2.7 

,11 

-,1 

,11 

.926 

,0383 

,002 

.0017 

,044 

,0026 

-,050 

,331 

,0337 

2,9 

,12 

.3 

,12 

,350 

,0337 

-.004 

.0018 

,044 

,0026 

0,000 

,060 

,0390 

2,7 

,13 

.1 

,15 

,867 

.0390 

-.002 

,0022 

,040 

♦0027 

,050 

,889 

,0337 

3,1 

,03 

,3 

,09 

.887 

,0337 

-.004 

.0014 

,048 

,0025 

,100 

,920 

,0338 

2,3 

,13 

,6 

,10 ■ 

,919 

,0333 

-.009 

,0016 

,045 

,0023 

,150 

,951 

,0334 

1.6 

,12 

1,0 

,10 

,751 

,0333 

-.016 

,0018 

,027 

,0023 

nAA 

» yft. W 

,993 

,0383 

1,3 

,19 

,3 

,12 

,992 

,0333 

-.005 

,0021 

,023 

,0035 

,250 

1,009 

,0335 

,2 

,07 

,3 

.,11 

1,007 

♦0335 

-.014 

,0020 

,003 

.0012 

,300 

1,030 

,0382 

,3 

,14 

,3 

♦ 07 

1,030 

,0332 

-.005 

,0013 

,006 

,0025 

,350 

1,042 

.0302 

-.2 

•,10 

,3 

,11 

1,042 

,0332 

-.015 

.0022 

-.004 

,0017 

,400 

1,052 

,0332 

,3 

,03 


■f 

1,052 

,0332 

--,012 

,0026 

,005 

.0016 

ITCA 
♦ uTUV 

1,054 

.0382 



Is 

■■ 

1,054 

,0302 

-.002 

.0025 

,016 

.0024 

,700 

1,057 

,0382 


MM 

|B 

■■ 

1,056 

,0332 

-.004 

,0028 

.008 

.0017 

,050 

1,055 

,0332 



■if 


1,054 

.0382 

-.005 

,0028 

.013 

,0016 

1,000 

1,024 

,0384 



■9 

,16 

1,024 

,0384 

-.003 

,0029 

,005 

.0008 


iJpstresff) Veibcita Uzo = 2/ *7 fft/s ( f/~ ,75 ) 
Probe Yew Off eel An^le = 0,0 Des 
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Table H6. FIVE-HOLE PRESSURE PROSE WAKE PRESSURE SATA 

INCIBEHCE ANGLE (BEG) = 0»0 # Zc/C = .94 » R = 12.5 X 


NORMALIZED 

EX 

IT 

TOTAL 

STATIC 

TOTAL PRESSURE 

TANGENTIAL 

POSITION 

ANGLE 

PRESURE 

PT2 

PRESSURE 

p2 

RECOVERY " 

2T/S 

Dea 

(F/~) 

KPe < W - ) 

KPe 

<t/-) 

BUBamzaa 

-1.000 

-.350 

-r 

' ♦ f 

.9 

.03 

.12 

100.66 

100.66 

.017 

.017 

100.17 

100.17 

.017 

.017 


-.700 

♦ 9 

.10 

100.66 

.017 

100.17 

.017 

1.0000 

» 00024 

-.550 

A 

♦ -T 

.07 

100.66 

.017 

100.16 

.017 

1.0000 

,00024 

-.400 

! .2 

.11 

100.66 

.017 

100.16 

.017 

,9999 

♦00024 

-.350 

' c* 

.09 

100.65 

.017 

100.16 

,017 

.9999 

♦00024 

-.300 

.4 

.13 

100.64 

.013 

100.17 

.017 

♦ 9997 

,00024 

-.250 

.2 

.13 

100.62 

.018 

100.17 

.017 

.9996 

.00025 

-.200 

1.1 

.07 

100.61 

.017 

100.16 

.017 

♦ 9995 

.00024 j 

-.150 

-.100 

^ n 

2.7 

.10 

.11 

100.55 

100.55 

.017 

.018 

100.16 

100.16 

.017 

.017 


-.050 

2.9 

.12 

100.51 

,017 

100.17 

.017 

.9985 

.00024 

0.000 

2.7 

.14 

100.50 

.017 , 

100.17 

.017 

.9984 

.00024 

.050 

.100 

3.1 

2.9 

.08 

.13 

100.52 

100.54 

.017 

,018 

100.16 

100.17 

.017 

.017 

.9985 

.9933 

,00024 

.00024 

.150 

1.9 

.11 

100.56 

.017 

100.16 

,017 

.9990 

.00024 

.200 

• 1.4 

.17 

100.60 

.017 

100.16 

,017 

♦9994 

♦00024 

.250 

.3 

.11 

100.62 

♦013 

100.16 

.017 

.9995 

.00024 

.300 

»5 

.12 

100.64 

.017 

100.16 

.017 

,9997 

.00024 

.350 

♦ 9 

♦ 11 

100.65 

.017 

100.17 

.017 ; 

♦9999 

,00024 

.400 

.7 

.13 

100.66 

.017 

100.17 

,017 j 

1,0000 

.00024 

.550 

.9 

.13 

100.66 

.017 

100.16 

.017 

1,0000 

.00024 

.700 

♦5 

.10 

100.66 

.017 

100.16 

.017 

1,0000 

,00024 

.350 

.8 

.09 

100.66 

.017 

100.17 

.017 i 

1,0000 

♦00024 

1.000 ' 

«T 

.14 

100.63 

.017 

100.16 

.017 

,9996 

.00024 


Upstresni Tolel Pressure PTl = 100.66 KPs (l/~ .017) 

Upstream Sletic Pressure p 1 = 100.22 KPs (+/~ .017) 
















Table H7. riyE MQLE PrcSS’JRC PROBE MAKE VELOCITY BATA 



INCIDENCE 

ANGLE 

(DEG) = 

0.0 # 

Zc/C = 

= .94 , 

R - 16 

*▼ 

M M 





NCRMALIZEB 



NORMALIZED 





NORMALIZED ‘ 




TAKGENTIAL 



•OTAL VELOCITY 



VELOCITY COMPONEi 

418* 



POSITION 



Pitch 

Ar»a 

YoW Ans 





• 



2T/S 

U/CZG 

( ) 

BeS 

( W - ) 

.CBS ( 

1/-) 

Uz/Uzo < 1/- ) 

Ut/UZD 

(+/-) 

Ur/Uzo <+/-) 


-i-.OOO 

1.056 

.0366 

»5 

.03 

.4 

.23 

1.056 

.0366 

-.003 

.0043 

♦009 

.0014 

» »i 

'.050 

1.055 

.0366 

.6 

.05 

-.1 

.09 

1.055 

.0366 

.003 

.0016 

.011 

.0010 


-.700 

1.057 

.0366 

.3 

.03 

-.2 

.13 

1.057 

.0366 

.003 

.0024 

.006 

.0015 


^ KTITA 
♦ u»<JV 

1.057 

.0366 

.4 

.11 

A 

» X 

.13 

1.057 

.0366 

-.001 

.0034 

.007 

.0020 

' ' 

-.400 

1.058 

.0366 

.4 

. »15 

4 

4 J. ‘ 

.07 

1.058 

.0366 

-.001 

.0013 

.007 

.0028 


-.350 

1.057 

.0366 

»5 

.14 

.3 

.11 

1.057 

,0366 

-.006 

.0020 

♦009 

.0026 

, * 

-.300 

1.060 . 

.0366 

.6 

.22 

.2 

.10 

1.060 

,0366 

-.003 

,0019 

.012 

.0041 

a 

-.250 

*1.040 

.0366 

A 
♦ A. 

.03 

.1 

.10 

1.040 

.0366 

-.002 

iOOia 

.003 

.0014 

••V 

-.200 

1.032 

.0366 

-.1 

.0,9 

.5 

.08 

1.032 

.0366 

-.009 

.0015 

-.002 

♦0016 

■- 

-.150 

1.005 

.0367 

.9 

.12 

- n 

4 iL 

.17 

1.005 

.0367 

.003 

.0030 

.016 

.0021 

tn 

-.100 

.764 

.0367 


.11 

.3 

.11 

.964 

.0367 

-.005 

.0013 

.021 

.0020 


-.050 

.931 

.0372 

2.3 

.07 

-.2 

.08 

.930 

.0371 

.002 

♦0013 

.037 

.0018 


0.000 

.374 

.0374 

2.5 

.14 

.0 

.15 

.373 

.0373 

-.000 

.0023 

.037 

.0026 


.050 

.855 

.0374 

2.6 

.10 

.4 

.13 

♦354 

.0373 

-.007 

.0019 

.039 

.0023 


.100 

.061 

.0373 

2.1 

♦ 15 

.7 

.14 

.860 

.0373 

-.011 

.0021 

,032 

.0026 


.150 

.338 

.0370 


.20 

.5 

.03 

.887 

.0370 

-.003 

.0013 

,043 

.0035 

'(• 

.200 

.761 

.0368 

2.1 

.14 

4 5 

.12 

.960 

.0368 

-.008 

.0020 

.035 

♦0027 

• t 

.250 

.933 

.0367 

1.3 

.03 

.2 

.07 

.982 

.0366 

-.003 

.0012 

.022 

.0016 


.300 

1.013 

.0363 

.3 

.03 

.5 

.10 

1.013 

.0368 

-.008 

.0017 

.005 

♦0015 

- 

.350 

1.023 

.0368 

.3 

.11 

.3 

.12 

1.023 

,0363 

-.005 

.0021 

,015 

.0020 


.400 

i.035 

.0365 

-.4 

.16 

.3 

.06 

1.035 

.0365 

-.006 

.0012 

-.007 

.0030 


.550 

1.044 

.0366 

.7 

.12 

.2 

.23 

1.044 

.0366 

-.004 

.0043 

.015 

.0023 

- 

.700 

1.051 

.0365 

.5 

♦ 11 

.4 

♦ 11 

1.051 

.0365 

-.007 

.0020 

♦010 

.0021 


. 350 

1.047 

,0365 


.11 

-.5 

.15 

1.047 

.0365 

.009 

.0028 

.009 

.0020 

- 

1.000 

1.050 

.0365 

«5 

,05 

•7 

4 f 

.12 ' 

1.050 

,0365 

-.013 

.0022 

.010 

.0009 
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Table H8. FIVE -MOLE PRESSURE PROBE 
INCIDENCE ANGLE (DEG) = 0.0 y 


UAKE PRESSURE DATA 
Zc7C = .94 y R * U.7 % 



rv 

L.A 

IT 

TOTAL 

STATIC 

TOTAL PRESSURE 

TANGENTIAL 

ANGLE 

PRE3URE 

PRESSURE 

RECOyERY 

POSITION 



PT2 


f2 




2T/G 

Dca 

( I/- > 

KPs ( 

T/-) 

KPs 

<f/~) 

PT2/PT1 

(i/-) 

-1.000 

♦ 6 

.16 

99.95 

.017 

99.43 

.017 

1.0000 

.00024 

-.050 

.6 

.05 

99.95 

.017 

99.43 

.017 

1.0000 

.00024 

-.700 

.4 

.0? 

99.95 

.017 

99.43 

,017 

1.0000 

.00024 

“♦550 

♦ -T 

.11 

99.95 

.017 

99.43 

.017 

1.0000 

.00024 

-.400 

t 

« T 

.15 

99,95 

.017 

99.43 

.017 

1.0000 

.00024 

-.350 

*6 

.13 

99.95 

.017 

99.43 

.017 

1,0000 

.00024 

-.300 

,6 

.22 

99.95 

.017 

99.42 

.017 

1.0000 

.00024 



.03 

99.93 

.017 

99.43 

.017 

.9998 

.00024 

-.200 

er 
♦ >i 

.08 

99.93 

.017 

99.43 

.017 

.9997 

.00024 

-.150 

.9 

♦ A 

♦ 

99.90 

.017 

99.43 

.017 

.9995 

.00024 

-.100 

1.3 

.11 

99.37 

.017 

99.44 

.017 

.9992 

.00024 

-.050 

2.3 

.07 

99.84 

.013 

99.44 

,017 

.9989 

.00025 

0.000 

2.5 

,14 

99.30 

.017 

97.44 

.017 

.9935 

.00024 

.050 

2.7 

.10 

99.79 

.017 

99.44 

.017 

.9933 

.00024 

♦ AA 
♦ AV\/ 

2.3 

.15 

99.79 

.017 

99.44 

.017 

,9983 

.00024 

♦ C'A 
* i.UV 

2.3 

,19 

99.81 

.017 

99.44 

.017 

.9985 

.00024 

nAA 

♦ AW 


.14 

99.87 

.018 

99,44 

.017 

.9992 

.00024 

.250 

1.3 

.03 

' 99.89 

,017 

99.44 

.017 

.9993 

.00024 

.300 

.5 

.09 

99.92 

.018 

99.44 

.017 

.9996 

.00025 

.350 

.9 

.11 

99.93 

.018 

99.44 

.017 

.9998 

,00.024 

lAA 
♦ -f»V 

.5 

.13 

99.94 

.017 

99.44 

.017 

.9999 

.00024 

ctrPi 
» 0\>V 

.9 

.13 

99.95 

.017 

99,44 

.017 

1.0000 

.00024 

,700 

.7 

.11 

99.95 

,017 

99,44 

.017 

1.0000 

.00024 

.050 

.7 

.13 

99.95 

.017 

99.44 

.017 

1.0000 

.00,024 

1.000 

.9 

.10 

99.95 

.017 

99.44 

.017 

1.0000 

,00024 


U?sir55rrt Toisi Pressure PTl = 99.95 KPs (+/- .017) 

Ursiresia Slstic Pressure pl = 99.49 KPs (T/- .017) 






H 

tm 


Table H9. riVC HOLE PRESSURE PROBE WAKE VELGCITV 
INCIBENCE ARGLE <DEG) = 0*0 ^ Zc/C = »?4 y 


BATA 

R =s 25*0 


NORHALIZEB 

TANGENTIAL 


T 

NCRNALIZED 
CTAL VELOCITY 



VEi 

NORMALIZED 
-OCITY COMPONE 

NTS 

POSITION 



Pitch 

An 3 

Ysw An 


r 


7 




2T/G 

U/Uzo 

( f/ •• ) 

Be^ 

(1/-) 

Deg 

( f/ - ) 

Uz/Uzo 

( T/“ ) 

Ut/Uzo (+/~) 

Ur/Uzo 

(f/-) 

-1*000 

4 Airc* 

X » 

.0363 

*5 

,07 


*13 

1*055 

*0363 

-.003 

*0023 

.009 

.0013 

"*850 

1*055 

*0363 

4 

t *1. 

*07 

*3 

*03 

1*055 

*0368 

-.006 

*0015 

*003 

.0013 

♦ / vv 

1*056 

*0363 

*7 

*07 

4 
» X 

.16 

1.056 

*0363 

-.002 

*0029 

.014 

.0014 

-*550 

1*053 

*0363 

*3 

*10 

*1 

*10 

1.053 

*0368 

-.002 

*0019 

*006 

.0019 

-*400 

1*054 

*0363 

1*2 

*11 

*3 

*10 

1*054 

*0368 

-.005 

*0018 

*021 

.0021 

-*350 

1*052 

*0363 

i5 

*19 

'*2 

*10 

1*052 

.0368 

*003 

.0013 

*009 

.0034 

-*300 

1*047 

*0363 


*09 

*2 

*08 

1*047 

*0363 

-.003 

*0015 

.009 

*0016 

_ mCTA 
* 

1*046 

*0368 

1*3 

*17 

*1 

*13 

1.046 

*0368 

-.001 

.0024 

.024 

*0033 

-*200 

1*031 

.0363 

*3 

*16 

*4 

.07 

1*031 

.0363 

-.008 

*0013 

.005 

*0030 

-*150 

1*003 

.0374 

1*2 

*11 

-*0 

*07 

1*003 

*0374 

*001 

.0012 

.021 

.0021 

-* 100 

.986 

*0371 

.7 

*08 

.0 

*08 

'*986 

.0371 

-.001 

.0013 

.012 

.0014 

-*050 

.920 

*0371 

1*2 

*12 

'*1 

*09 

.920 

*0371 

.002 

*0014 

.019 

.0020 

0*000 

*375 

*0374 

1*6 

*12 

-*1 

*12 

.375 

.0374 

*001 

.0018 

*024 

.0021 

*050 

*831 

.0377 

1*4 

*16 

*4 

.07 

*880 

*0377 

-.006 

*0010 

♦022 

*0027 

*100 

*906 

*0371 

1*6 

*10 


*07 

*905 

*0371 

-.008 

*0012 

.026 

.0019 

*150 

*959 

*0374 

*8 

*21 

*6 

*08 

*959 

*0374 

-.009 

*0014 

*013 

*0036 

.200 

1*012 

.0368 

*3 

*11 

*2 

*07 

1*012 

*0363 

-.004 

*0012 

.014 

.0021 

.250 

1*025 

*0369 

*6 

*11 

O 

*08 

1*025 

.0369 

-.003 

*0014 

*011 

*0020 

*300 

1*041 

*0363 

T 
♦ / 

*14 

-*0 

*06 

1*041 

*0363 

*001 

*0012 

*012 

*0025 

.350 

1*042 

*0363 

~*8 

*42 

*2 

*09 

1*042 

*0368 

-.004 

*0017 

-.014 

.0077 

*400 

1.058 

.0369 

1*0 

*32 

-*1 

♦ 10 

1*058 

*0369 

*002 

*0019 

,019 

*0060 

*550 

1.054 

*0363 

*3 

*08 

-*1 

*09 

1*054 

*0363 

*002 

*0017 

*006 

*0015 

.700 

1*056 

*0368 

*4 

■ *09 

-*4 

*15 

1.056 

*0363 

*008 

*0023 

*007 

*0017 

*050 

1*055 

.0363 

*8 

*03 

*0 

*23 

1*055 

*0363 

-*000 

*0052 

.015 

*0016 

1.000 

1.054 

*0363 

*6 

►06 

.1 

*10 

1*054 

*0363 

-.002 

*0018 

*012 

.0011 






Ur&trGof)* UGiociifU U 

za = 28 

*4 a/s 

( W- 

*74) 



Probe Yew Offset Ansle = 0.0 Dsa 
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Table H10. riVE'-HOLE PRESSURE PROBE WAKE PRESSURE DATA 

INCIDENCE ANGLE (DEG) = 0*0 / Zc/C = *94 > R = 25*0 1 


NORNALIZED 


TOTAL 

STATIC 

TOTAL PRESSURE 

TANGENTIAL 


PRESURE 

PRESSURE 

RECOVERY 

POSITION 



PT2 



p2 




2T/S 

Des ( 

f/-) 

KPo (f/~) 

KPs 

(f/-) 

PT2/PT1 

(T/-) 

-1*000 

*7 

*10 

79*99 

*017 

99*47 

*017 

1*0000 

m3 

-*350 

*3 

*03 

99*99 

*017 

99*47 

*017 

1.0000 

IR! 

-*700 

*3 

*03 

99*99 

*017 

99*47 

♦ 017 

1.0000 


-*550 

*4 

*10 

79*99 

♦017 

99*47 

*017 

1.0000 

.00024 

-*4C0 

4 n 

♦ 11 

99*99 

♦017 

99*47 

♦ 017 

1.0000 

♦00024 

^ *7*rA 

tr 

♦ »j 

*13 

99*99 

*017 

99*47 

♦ 017 

1.0000 

♦00024 

-*300 

ir 

♦09 

99*98 

*017 

99*47 

♦ 017 

♦9999 

.00024 

-♦250 

1*3 

♦ 17 

99*93 

*017 

99*47 

*017 

♦9999 

♦00024 

-*200 

*5 

♦ 11 

99*96 

♦017 

99*47 

*017 

.9993 

♦00024 

-♦150 

1*2 

♦ 11 

99*93 

*013 

99*47 

*017 

♦9995 

.00025 

-*100 

*7 

♦03 

99*92 

*013 

99*47 

♦ 017 

,♦9993 

,00024 

-*050 

< n 

♦ 12 

99*36 

*017 

99*47 

.017 

♦ 9987 

♦00024 

0*000 

1*6 

♦ 12 

99*32 

♦017 

79*47 

*017 

♦ 9934 

♦00024 

*050 

1*5 

♦ 16 

99*33 

*018 

99*47 

.017 

♦9984 

♦00024 

*100 

1*7 

♦ 10 

99*35 

.017 

99*47 

*017 

♦ 9986 

♦00024 

4 tPA 

» Auvr 

1*0 

♦ 13 

99*90 

*013 

99*47 

*017 

.9991 

♦00025 

*200 

*3 

4 4 
* XX 

99*94 

*017 

99*47 

*017 

♦ 9996 

♦00024 


f o 

4 ■! 

* AX 

97*95 

*017 

99*47 

*017 

.9997 

♦00024 

*300 

T 

♦ 14 

99*97 

*017 

99*47 

♦ 017 

.9999 

♦00024 

♦ 350 

*3 

♦41 

99*93 

*017 

99*43 

.017 

.9999 

♦00024 

*400 

1*0 

♦32 

97*93 

*017 

99*47 

*017 

1.0000 

.00024 

WCA 

» owvr 

*4 

*03 

99*93 

*017 

99*47 

♦ 017 

1.0000 

♦ 00024 

*700 

*6 

♦ 13 

99 ♦99 

*017 

99*47 

*017 

1.0000 

.00024 

OeA 
t UOV 

*3 

♦03 

99*99 

*017 

99*47 

►017 

1.0000 

♦00024 

1*000 

♦ / 

♦ 06 

99*99 

*017 

79*47 

.017 

1.0000 

.00024 


U?5lres;Ti Total Pressure PTl = 99*99 KPs .0171 

UFstreeiii Slstic Pressure p1 = 99*52 KPs C F/~ *017! 










V 

M 


Table HTl. nVE-llCLC PRESSURE PRDUE WAKE 
INCIDENCE ANGLE <»EG) « 


0*0 


Zc/C 


VELOCITY DATA 
^ *74 i R ^ 33*3 


NORMALIZED 



NORMA 

LIZED 





NORMALIZED 



TANGENTIAL 


TOTAL VELOCITY 




VE 

LCCITY COMPONE 

MTS 


POSITION 



Pilch 

Ar>£ 

YoW 







2T/5 

U/Wzc 

( 1/-) 


( W~ ) 

Ds^ 


liz/Uzo 

< P/') 

Ul/Uzo (+/-> 

l)r/Uzo 

(f/-) 

-1*000 

1*053 

.0368 

-r 
» / 

*10 

*0 

*12 

1*053 

*0368 

-.000 

.0021 

.014 

.0019 

^ niTA 
uwv 

1*051 

*0368 

*6 

*08 

A 

*24 

1.051 

*0368 

-.003 

*0045 

.012 

.0015 

-♦700 

1*053 

*0360 

♦ 6 

*03 

e 

4 O 

*13 

1.053 

*0368 

-.010 

♦0024 

.012 

♦0015 

-*550 

1*053 

*0368 

*6 

*13 

*4 

*09 

1*052 

*0363 

-.008 

.0017 

♦ Oil 

*0024 

-*400 

1*043 

*0368 

1.7 

*17 

*0 

*06 

1*047 

*0368 

-*ooo 

*0010 

♦030 

*0033 

-*350 

1,050 

*0369 

•t 

» A. 

*44 

*4 

*06 

1*050 

*0369 

-.007 

*0011 

.001 

*0081 

-*300 

1*043 

*0360 

.3 

*10 

*3 

*08 

1*043 

*0363 

-.006 

.0015 

♦ 005 

*0019 

-*250 

1*035 

*0360 

1*4 

*15 

4 4 

*08 

1.035 

*0368 

-.007 

.0016 

.025 

.0029 


1*009 

*0370 

1.8 

*13 

.0 

*03 

1*009 

*0370 

-.001 

.0014 

.032 

*0034 


♦ 930 

*0369 

V 
♦ / 

.19 

*2 

*12 

*930 

*0369 

-.003 

.0020 

♦ 012 

.0033 

-♦100 

*730 

*0373 

♦ 6 

*16 

-*2 

.12 

*930 

*0373 

.003 

*0020 

♦ 009 

.0026 

-♦050 

*397 

♦ 0374 

*8 

*13 

-*0 

.08 

*397 

*0374 

*001 

*0013 

♦ 013 

.0028 

0*000 

♦ 881 

♦0373 

'7 
« / 

.07 

*5 

*06 

.331 

*0373 

-.003 

*0010 

♦ 010 

♦0012 

♦ 050 

♦ 906 

♦ 0372 

-.6 

.12 

1*1 

.07 

*906 

*0372 

-.017 

*0013 

-.010 

*0019 

*100 

*960 

.0374 

*3 

.13 

*7 
♦ / 

*09 

*960 

*0374 

-.012 

.0015 

♦ 004 

*0021 

4 C*A 
* x^J\r 

1*007 

*0369 

1.6 

*16 

*8 

*07 

1*007 

*0363 

-.014 

*0013 

.028 

.0031 

n/\ri 
* ^vv 

1.019 

*0368 

*6 

*18 

*6 

♦ 06 

l*0i9 

*0363 

-.010 

*0012 

♦oil 

*0033 

*250 

1*043 

*0363 

1*5 

.20 

.4 

.06 

1*043 

*0368 

-.007 

.0012 

.028 

*0038 

♦ 300 

1*057 

.0369 

‘-.5 

*33 

*3 

*10 

1*056 

*0369 

-.006 

*0018 

-.009 

*0060 

♦ 350 

1*052 

♦ 0369 


*24 

-.1 

4 ^ 
4 AJ^ 

1*052 

*0363 

*001 

*0022 

.014 

*0045 

♦ 400 

1*055 

♦0360 

-*1 

*13 

*0 

.05 

1*055 

.0368 

-.001 

.0009 

-.002 

.0023 

♦ 550 

1*054 

,0368 

*3 

.17 

-*1 

.10 

1*054 

*0363 

*001 

♦0019 

♦ 006 

*0031 

♦ 700 

1*055 

*0368 

.1 

.06 

*1 

*07 

1.055 

*0363 

-.002 

*0012 

.002 

*0011 

♦ 050 

1*057 

*0360 

' *3 

.09 

.3 

.10 

1*057 

*0368 

-.005 

*0018 

.005 

*0016 

1*000 

1.066 

*0369 

.3 

.11 

» 

.24 

1*065 

.0369 

*009 

*0045 

*014. 

*0021 


iJpstrGoiTf vSlociv'ts uzo ™ 28*4 b/b ( {■/“ *74) 
Probs YoW C’r'fs6v « 0*0 
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Table HI 2. riVE-HGLE PRESSURE PROBE WAKE PRESSURE DATA 

INCIDENCE ANGLE <BEG) = 0»0 # Zc/C = >94 » R ^ 33>3 X 


NORMALIZED 

TANGENTIAL 

POSITION 

2T/S 

EXIT 

ANGLE 

TOTAL 

PRESURE 

PT2 

STATIC 

PRESSURE 

e2 

TOTAL PRESSURE 
RECOVERY ■ 

DeS 

({-/-) 

KPs (4/-) 






*7 

*10 

99.99 

*017 

99*47 

.017 





*10 

99*99 

*017 

99*43 

.017 




*S 

*10 

99*99 

*017 

99*47 

.017 



-*550 


*12 

99*99 

*017 

99.47 

.017 



-*400 

1*7 

*17 

99*99 

*017 

99.48 

.017 

1.0000 

.00024 

-*350 

*4 

.10 

99*99 

*017 

99*43 

*017 

1.0000 

*00024 

-*300 

*4 

*09 

99*93 

*017 

99*48 

.017 

.9999 

.00024 

-*250 

1*4 

*15 

99.97 

.017 

99*47 

.017 

.9998 

*00024 

-*200 

1.8 

*18 

99.94 

*017 

99,47 

.017 

.9996 

.00024 

-*150 

T 
* i 

,19 

99*92 

*017 

99*47 

.017 

.9993 

.00024 

-*100 

*6 

*15 

99*37 

*018 

99*47 

.017 

*9988 

*00024 

-.050 

*S 

*13 

99*34 

*017 

99*47 

.017 

.9936 

.00024 

0.000 

*3 

*07 

99*33 

.017 

99.47 

.017 

.9934 

.00024 

*050 

1*3 

*09 

99*35 

.017 

99*47 

.017 

.9936 

*00024 

- ,100 

*8 

*09 

99*90 

*013 

99*47 

.017 

.9991 

.00025 

■f C*A 
* J.UV 

1*3 

* 

99*94 

*017 

99.48 

*017 

.9996 

,00024 

.200 

*0 

*14 

99*95 

*017 

99*47 

.017 

.9997 

.00024 

nn-A 

1*6 

*20 

99*93 

*017 

99*47 

.017 

.9999 

.00024 

- *300 

*6 

*27 

99.98 

.017 

99*47 

*017 

1.0000 

.00024 

.350 

T 
♦ / 

*24 

99.93 

*017 

99.47 

.017 

1.0000 

*00024 

*400 

*1 

*11 

99*99 

,017 

99*47 

,017 

1.0000 

,00024 

*550 

*3 

.17 

99*93 

.017 

99*47 

,017 

1.0000 

.00024 

*700 

*1 

*06 

99*99 

*017 

99.47 

.017 

1.0000 

*00024 

.350 

*4 

*09 

99*93 

.017 

99*47 

,017 

1*0000 

.00024 

1.000 

*9 

*16 

99.99 

.017 

99*46 

*017 

1*0000 

*00024 


Ur5trs3iTi TdUI Pressure PTl = 99*99 KPs iW~ *017) 

UFslrssiTi Slsiic Pressure p1 = 99*52 KPs iW~ *017) 










Table H13. nVIi-liQLE PRESSURE PRDDE UAKE VELOCITY SATA 

INCIDENCE ANGLE (DEG) = 0*0 > Zc/C = ,74 ^ R == 50,0 X 


NGRNALIZED 



NORMALIZED 





NORMALIZED 



TANGENTIAL 


T 

OTAL velocity 




VE 

LOCITY COMPONENTS 


POSITION 

« 


. Pitch 

AnS 

Ysw An 

A 







2T/S 

5/Uzu 

(+/-) 



Des 

( 1/- ) 

Uz/Uzo (+/-) 

Ui/Uzo (+/-) 

Ur/Uzo 

(4/-) 

“1,000 

1,055 

.0373 

.6 

,07 

♦ 1 

,06 

1,055 

,0373 

-.001 

.0010 

,010 

,0013 

-,S50 

i,049 

.0373 

,2 

.11 

.4 

,11 

1.049 

.0373 

-.008 

.0021 

.004 

,0020 

-.700 

1,054 

♦0373 

.7 

.30 

,4 

,13 

1,054 

,0373 

-.008 

,0024 

,013 

,0056 

-,550 

1,054 

.0373 

.6 

,14 

-,o 

,03 

1.054 

,0373 

,001 

,0014 

,011 

,0026 

-,400 

1.043 

.0373 

1.1 

.14 

-.1 

,06 

1,043 

,0373 

,002 

,0011 

,020 

,0027 

-.350 

1.051 

.0373 

1.3 

.34 

.3 

,09 

1,051 

,0373 

-,005 

.0016 

,024 

,0062 

-.300 

1.050 

.0373 

1.3 

.15 

n 

.09 

1,050 

.0373 

-.004 

,0017 

,024 

,0029 

-.250 

■f Ai“? 
i >VT/ 

.0373 

1.5 

.28 

.1 

.08 

1.047 

.0373 

-.001 

,0015 

,023 

♦0053 

-.200 

1.033 

.0373 

1.7 

.11 

-.0 

.11 

■1,033 

.0372 

,000 

.0019 

,031 

.0023 

-.150 

.970 

.0373 

.5 

.20 

-.2 

.03 


,0373 

.004 

,0014 

,008 

,0035 

-.100 

.766 

♦ 0375 

n 

» A 

.10 

•',4 

.05 


,0375 

.007 

,0009 

,003 

.0017 

-.050 

,377 

.0377 

.6 

.09 

,1 

.06 


.0377 

-.001 

.0010 

,010 

,0015 

0.000 

.839 

.0379 

-.1 

.16 

.2 

.09 

,389 

,0379 

-.003 

.0014 

-.002 

.0025 

,050 

,397 

.0377 

,9 

.13 

.6 

.14 

,899 

.0377 

-.009 

.0022 

,013 

,0022 

,100 

,949 

,0374 



,9 

,03 

,949 

,0374 

-.014 

,0015 

,011 

,0038 

.150 

1,010 

.0372 



.3 

,03 

1,010 

,0372 

-.015 

,0015 

,011 

♦0043 

.200 ■ 

1.033 

.0374 



1,0 

♦ 09 

1,033 

,0374 

-.017 

.0018 

,002 

,0026 

nwTA 

1.042 

.0373 



,4 

.06 

1,042 

,0373 

-.007 

.0012 

-.008 

,0063 

.300 

1.053 

.0373 



*5 

.10 

1,053 

,0373 

-.009 

.0019 

,016 

,0042 

.350 

1,056 

♦ 0373 

.1 

.10 

c* 

♦ o 

.09 

1,056 

.0373 

-,003 

.0017 

,001 

,0019 

,400 

1.050 

.0373 

.1 

.22 

.6 

.11 

U057 

♦0373 

-.011 

.0020 

,002 

,0041 

.550 

1.060 

.0373 


.10 

.1 

.17 

• 1,060 

.0373 

-.001 

,0031 

-.007 

,0018 

T/\/\ 

1 / VV 

1.057 

,0373 

,3 

,11 

.1 

,14 

1,057 

,0373 

-.002 

.0025 

,005 

.0021 

.550 

1.057 

.0373 

.6 

‘.09 

- n 

f A. 

.06 

1,057 

.0373 

,004 

.0012 

.012 

.0017 

1.000 

1,050 

.0373 

1.0 

.17 

- ♦ 
» J. 

.03 

1,058 

.0373 

.001 

.0015 

.019 

,0031 






Opsiresiii Velocity U 

20 “ 

♦ 2 St/ 5 

( f/- 

.74) 



Probe Ysw Offset AnSle = 0.0 De3 


t 

IND 

ro 

I 
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Table HI 4. FIVE-HOLE PRESSURE PROBE HAKE PRESSURE BATA, 

INCIBERCE ANGLE <BEG) = 0*0 j Zc/C = *94 » R == 50*0 % 


NORHALIZEB 

TANGENTIAL 

POSITION 

2T/S 

EXIT 

ANGLE 

L - ■ 

TOTAL 

PRESURE 

PT2 

STATIC 

PRESSURE 

p2 

TBTAL PRESSURE 
RECOVERY 



RPs ( T/- ) 

KPo 

:w~) 

PT2/PT1 

(T/-) 

-1*000 

t6 

.07 

100.02 

.017 

99.51 

.017 

1.0000 

.00024 

-.350 

E* 
♦ ij 

*11 

100.02 

.017 

99.51 

.017 

1.0000 

.00024 

-*700 

*3 

.27 

100.02 

.017 

99.51 

,017 

1.0000 

.00024 

-.550 

f 6 

♦ 14 

100.02 

♦ 017 

99.51 

.017 

1.0000 

.00024 

-.400 

1.1 

4 X 
* XT 

100.02 

.017 

99.52 

.017 

1.0000 

.00024 

-.350 

1.3 

.33 

100.02 

♦017 

99.51 

*017 

1.0000 

.00024 

-.300 

1*3 

♦ 15 

100.02 

.017 

99.51 

.017 

.9999 

.00024 

-.250 

1*5 

.23 

100.01 

.017 

97.51 

*017 

♦9999 

.00024 

-.200 

1*7 

*11 

100.00 

.017 

99.51 

.017 

.9998 

.00024 

-.150 

tr 

» u 

.19 

99*96 

.017 

99.51 

.017 

.9994 

♦00024 

-.100 

X 
fr T 

*06 

99.93 

.017 

99.51 

*017 

♦ 9991 

♦00024 

-.050 

.6 

.09 

99,83 

.017 

99.51 

*017 

.9986 

.00024 

0.000 

.2 

*11 

99.37 

.017 

99.51 

.017 

.9985 

.00024 

.050 

1*0 

.13 

99.33 

.017 

99.51 

.017 

.9936 

.00024 

.100 

1.1 

*15 

99.92 

♦017 

99.50 

.017 

.9790 

.00024 

.150 

1.0 

*16 

99.97 

.017 

99.51 

.017 

♦ 9995 

.00024 

,200 

1*0 

♦ 09 

100.00 

.017 

99.51 

.017 

.9993 

.00024 


♦ 6 

♦26 

100.01 

.017 

99.51 

.017 

.9999 

.00024 

.300 

1.0 

.21 

100.01 

.017 

99.51 

,017 

.9999 

♦00024 

.350 


.0? 

100.02 

.017 

99.51 

.017 

1.0000 

.00024 

.400 

*6 

.11 

100.02 

.017 

99.51 

.017 

1.0000 

.00024 

.550 

♦ 4 

.10 

100.02 

.017 

99.51 

.017 

1.0000 

.00024 

*700 

.3 

.12 

100.02 

.017 

99.51 

.017 

1.0000 

.00024 

.050 

.7 

.09 

100.02 

.017 

99.51 

.017 

1.0000 

.00024 

1.000 

1.0 

.17 

100.02 

.017 

99,51 

.017 

1.0000 

.00024 


UPBtresis Total Pressure PTl = 100*02 KPe (T/- *017) 

UestrssiB Stslic Pressure f 1 = 99*56 KPs (f/~ .017) 












Table HI 5. 

riVE 

-MOLE 

PRESSGRi 

I PR8DE WAKE 

VELOCITY 

DATA 






INCIDENCE 

ANGLE 

(DEG) = 

0.0 # 

Zc/C 

= .94 ^ 

R = 66 

♦ / /• 




NORMALIZED 



NORMALIZED 





NORMALIZED 



TANGENTIAL 


TOTAL 'v 

ELDCITY 




VE 

LOCITY COMPONE 

NTS 


POSITION 



Pitct- 

Ans 

YoW AnS 








2T/S 

U/Uzc 

( I/-) 

Bsp 

( f/- ) 

Dea ( 

I-/-) 

Oz/Uzo (f/-) 

Ul/Uzo 

( +/- > 

Ur/Uzo 

(+/-) 

-1.000 

1.054 

.0373 

^6 

.08 

n 

¥ A. 

4r 

¥X%t 

1.054 

.0373 

-.004 

.0028 

.010 

.0014 

'.850 

1.057 

.0373 

*5 

.00 

.3 

.33 

1.057 

.0373 

-.005 

.0061 

.010 

.0016 

-.700 

1.054 

.0373 

1.5 

.12 

.1 

.10 

1.054 

.0373 

-.002 

.0019 

♦027 

.0024 

-.550 

1.055 

.0373 

2.3 

.23 

-.1 

.15 

1.053 

.0372 

,001 

.0027 

.051 

.0046 

-.400 

1 Atri 
1 ♦ Vv#*T 

.0373 

1.7 

.11 

-.1 

.11 

1.054 

.0372 

.001 

♦0021 

.034 

.0023 

-.350 

1.051 

.0373 

.5 

.13 

A 

.09 

1.051 

.0373 

-.004 

♦0016 

♦009 

.0023 

-.300 

1.054 

.0373 

1.9 

.24 

.1 

.13 

1.054 

.0373 

-.001 

.0024 

.035 

.0045 

, OETA 
» 4.UV 

1.047 

.0373 . 

1.5 

.27 

4 

¥ X 

.10 

1.049 

.0373 

-.002 

.0013 

♦ 023 

.0051 

-.200 

1.023 

.0374 

1.1 

.09 

-.0 

.05 

1.028 

.0374 

.001 

.0009 

.020 

.0019 

» XviV 

.733 

.0373 

♦ 6 

.21 

.1 

.06 

.983 

.0373 

-.001 

.0011 

.010 

.0036 

^ 1 AA 

f AW 

nfn 
* 7%JA. 

.0373 

.6 

.11 

-.1 

.07 

.952 

.0373 

.001 

.0011 

.011 

.0018 

-.050 

.727 

.0376 

-.2 

.13 

.0 

.03 

.929 

.0376 

-.000 

.0013 

-.003 

.0020 

0,000 

.336 

.0379 

-.1 

.03 

.3 

.10 

♦ 386 

.0379 

-.004 

.0016 

-.002 

.0012 

.050 

.917 

,0376 

-.3 

.23 

.7 

.13 

.917 

.0375 

-.011 

.0022 

-.013 

.0045 

,100 

.954 

.0383 

.1 

.12 

.5 

.07 

.954 

.0333 

-.009 

.0012 

.002 

.0020 

.150 

1.017 

.0372 

.7 

.03 


,03 

1.017 

.0372 

-.008 

.0014 

.012 

.0016 

.200 

1.030 

.0373 

1.1 

.13 

.2 

.07 

1.030 

.0373 

-.004 

,0013 

.020 

.0033 

.250 

1.042 

.0373 

1.1 

.30 

.2 

.07 

1.041 

.0373 

-.004 

.0013 

.021 

.0055 

.300 

1.051 

.0373 

1,2 

.12 

,2 

.11 

1.051 

.0373 

-.004 

.0020 

.022 

.0023 

.350 

1.045 

.0373 

1.5 

,21 

.5 

.19 

1.045 

.0372 

-.009 

.0034 

.027 

.0040 

.400 

1.047 

.0372 

.3 

.11 

-.1 

,07 

1.047 

.0372 

.001 

.0012 

.005 

.0020 

.550 

1.047 

.0372 

.7 

.07 

-.1 

.10 

1.049 

.0372 

.002 

.0018 

.012 

.0017 

.700 

1.057 

.0373 

.5 

.13 

.5 

.15 

1.057 

.0373 

-.009 

.0023 

.009 

.0034 

.850 

1.057 

.0373 

.0 

.13 

-.0 

.15 

1.057 

.0373 

.001 

.0028 

.001 

.0033 

1.000 

1.050 

.0373 

.3 

.09 

» 6 

.09 

1.050 

,0372 

-.012 

.0017 

.005 

.0017 

UrBiresiTi ■ vclocily 8zo = 2£ 

♦ 2 jr»/ 5 

(+/- 

.74) 



Probe Yew Cffeei An^le = 0.0 De3 


74 ) 


ORIGINAL PAGE m 
OF POOR QUALITY 



- 215 - 


ORIGINAL- PAGS 
OF POOR QUALITY 


Table HI 6. FIVE -HOLE PRESSURE PRCBE WAKE PRESSURE BATA 

INCIDENCE ANGLE (BEG) = 0,0 y Zc/C = .94 > R = 65,7 Z 


NORMALIZED 




^BB 

STATIC 

TOTAL PRESSURE 

TANGENTIAL 



PRESSURE 

RECOVERY 

POSITION 





p2 




2T/S 

De^ ( 

b'") 

KPb (f/-) 

KPb 

( f/-> 

PT2/PT1 

<+/-) 

"1,000 

,6 

■^1 

K 


99.51 

.017 


mm 

-.350 

,,6 

B9 

K 

RtT^B 

99,51 

,017 



-.700 

^ r 

X*%J 

,12 

B 


99.51 

,017 

1,0000 

.00024 

-.550 

2,S 

,23 

100,02 

,017 

79,51 

,017 

1,0000 

.00024 

-.400 

1,7 

,11 

100,02 

,017 

99,51 

,017 

1.0000 

.00024 

-.350 

*5 

.12 

100,01 

.017 

79,51 

.017 

1.0000 

.00024 

",300 

1,7 

,24 

100,01 

.017 

99,50 

,017 

.9999 

,00024 

» iLOV 

1,5 

.27 

100,01 

.017 

79,51 

,017 

.9999 

.00024 

-.200 

1,1 

.07 

79.9? 

.017 

79,51 

.017 

.9997 

.00024 

^ •#CA 
» J-iJV 

,6 

,20 

99,95 

,017 

99,51 

.017 

,9994 

.00024 

-.100 

T 

¥/ 

,11 

99,92 

,017 

79.51 

,.017 

,9990 

.00024 

-.050 

,2 

,12 

99,90 

.017 

99,51 

,017 

.9938 

,00024 

0,000 

,3 

,10 

99,87 

.017 

99,51 

,017 

,9985 

.00024 

.050 

1.1 

.23 

97,39 

.017 

99,51 

.017 

,9938 

.00024 

.100 


,07 

99,92 

.019 

99,51 

,017 

.9990 

,00025 

,150 

,S 

,0S 

99.99 

,017 

99,51 

,017 

.9997 

.00024 

,200 

■ 1,1 

,18 

100,00 

.017 

99,51 

,017 

.9998 

,00024 

,250 

1.2 

,29 

100.01 

,017 

99,51 

,017 

.9999 

,00024 

,300 

1,2 

.12 

100,02 

.017 

99,51 

,017 

1.0000 

.00024 

.350 

1,5 

,21 

100,02 

,017 

79.52 

,017 

1.0000 

.00024 

,400 

,3 

,11 

100,02 

,017 

99,52 

,017 

1.0000 

,00024 

.550 

,7 

.09 

100.02 

.01-7 

99,52 

.017 

1.0000 

♦00024 

,700 


mm 

100.02 

,017 

79.51 

.017 

1.0000 

,00024 

,350’ 



100,02 

,017 

99,51 

,017 

1.0000 

,00024 

1,000 



100,02 

.017 

79,51 

,017 

1.0000 

,00024 


UFatrsoEi Totsl Pressur 

e PTl 

= 100.02 

KPs 

(!/" .017) 




tic Prs55Ure Fl 

= 79,56 

KPb 

U/- .017) 










Table WU, nVE llGLE PRESSURE PRCDE MAKE 
INCIDENCE ANGLE (DEG) = 0*6 > Zc/C 

N'ORnALIZED^I ^ NORMALIZED ' 

TANSENTiAL , . . TOTAL VELOCITY ... 


POSITION 



Pilch 


Ysw An^ 

2J/S 

U/,Uzo 

( ) 

Des. 

( 1/- ). 

De^ 

( }•/-') 

-1.000 1 

1.037 

.0375 

T 

.03 

*» 
♦ / 

.10 ■ 

-.850 

1,()41 

.0375 

.9 

.09 

T 
» / 

.10 

-.700 

1.053 

.0374 

1.1 

.10 

1.3 

,24 

-.550 

1.046 

.0379 

1.3 

.07 

>5 

.17 

-.400 

1 .051 

i0374 

1.4 

.19 

,4 

.14 

-.350 

1.042 

.0376 

1.3 

.12 

.4 

.11 

-.300 

1.044 

.0374 

.9 

.11 

.3 

i05 


“♦250 K022 ^0374 i»0 ♦lO -♦! .07 

-.200 '.794 -.0376 l-.l .11: .3 .07 

-.150 .969 .0375 .5 .08 -.0 .11 

-.100 .933 .0300 -.e .08 -.0 .09 

-.050 .902 .0333 “l.O .13 -.3 .12 

0.000 ..385 .0330 -1.3 .11 .6 .07 

.050 .863 .0381 -2.0 .14 *2 .11 

.100 .946 .0377 , -.5 .09 1.0 .08 

.150 .931 .0377 .6 .15 .5 .11 , 

.200 1.017 .0374 1.0 .09 .2 .07 

.250 1.033 .0373 1.0 .12 .6 .10 

.300 1.040 .0373 1.6 .11 .3 .09 

.350 1.034 .0374 1.1 .06 .1 .03 

.400 1.036 .0374 .4 .11 .7 .13 

.550 1.040 .0374 .7 .12 1.0- .13 

.700 1.033 .0374 .3 .17 1,3 .17 

.350 1.047 .0374 *7 .07 .9 ,25 

1.000 1.037 .0373 .7 .06 J . .3 .12 

UpslresHi v'ei 

Probe Yew Of 


ELOCITY DATA 
.74 » R = 33.3 X 


NORMALIZED 
VELOCITY COMPONENTS 


Uz/lizo 

(+/-) 

Ul/Uzo (+/-) 

Ur/Uzo 

(1/-) 

1.037 

.0375 

-.012 

.0032 

.012 

*0016 

1.041 

.0374 

-.012 

.0019 

.016 

.0017 

1.053 

.0374 

-.024 

.0046 

.020 

*0020 

1.046 

.0379 

-.009 

.0031 

.024 

.0016 

1.050 

.0374 

-.007 

.0026 

.027 

.0036 

1.041 

.0376 

-.007 

.0020 

.033 

.0025 

1.044 

.0374 

-.005 

,0010 

.016 

.0020 

1.021 

.0374 

.002 

.0016 

.033 

♦0034 

.994 

.0376 

-,066 

.0016- 

.019 

.0020 

.769 

.0375 

.001 

.0013 

.009 

.0014 

.938 

.0380 

.001 

.0014 

-.013 

.0014 

.901 

.0338 

, .004 

.0019 

-.015 

.0021 

.384 

.0379 

-.010 

.0014 

-.020 

.0020 

.363 

,0331 

-.003 

.0017 

-.031 

.0025 

.945 

.0377 

-.016 

.0015 

-.009 

.0014 

.931 

.0377 

-.009 

.0018 

.011 

.0026 

1.017 

.0374 

. -.004 

.0013 

.018 

.0017 

1.033 

.0373 

-.012 

♦0()19 

.018 

.0023 

1.039 

.0373 

-.005 

.0016 

.029 

.0023 

1.033 

.0374. 

-.001 

.0015 

.020 

.0013 

1.036 

.0374 

-.012 

.0024 

.008 

.0020 

1.040 

.0373 

-*013 


.012 

,0023 

1.038' 

.0374 

-.024 

.0033 

.015 

.0030 

1.047 

*0374 

•■,016 

.0046 

.013 

.0014 

1.037 

.0373 

-.005 

.0022 

.014 

.0011 

cita Uzo = 23 

n 7- 

* A ul/ 

( f/~ 

.74) 


36 1 An a 

le = C 

.0 Ded 





I 

ro 

o> 

I 
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Table H18. FIVE 
INCIDENCE 


-HOLE PRESSURE PROBE NAKE PRESSURE BATA 
ANGLE (BEG) = 0»0 # Zc/C = »94 ? R = 33.3 


% 


NGRNALI2EB 

EXIT 

TOTAL 

STATIC 

TOTAL PRESSURE 

TANGENTIAL 

ANGLE . 

PRESURE 

PRESSURE 

RECOVERY 

POSITION 



PT2 


f2 




2T/S 

DsS ( 

1/- ) 

XPs ( 

f/~) 

KPs 

tf/-) 

PT2/PT1 

(4/-) 

-1.000 

.9 

.14 


Bggi 

99.55 

.017 

.9993 

.00024 

-.350 

1.1 

.09 



99.55 

.017 

.9999 

.00024 

-.700 

1.7 

.20 

100.05 

.017 

99.54 

.017 

1.0000 

♦00024 

-.550 

1.4 

.09 

100.04 

.018 

99.54 

.017 

.9999 

.00025 

-.400 

1.5 

,19 

100.05 

.017 

99.55 

.017 

1.0000 

♦00024 

-.350 

1.3 

* n 

» 

100.04 

.017 

99.54 

.017 

.9998 

.00024 

-.300 

O 

♦ / 

.10 

100.04 

.017 

99.54 

.017 

.9999 

♦00024 

-.250 

1.8 

.18 

100.02 

.017 

99.54 

.017 

.9996 

.00024 

-.200 

1.1 

.11 

99.79 

.018 

99.54 

.017 

.9994 

.00024 

.-.150 

tr 
* u 

.08 

99.97 

.017 

99.54 

.017 

.9992 

.00024 

-.100. 

.3 

♦03 

99.95 

.018 

99.55 

.017 

.9939 

♦00025 

- .050 

■1 /\ 
a * V 

.12 

99.92 

.019 

99.55 

.017 

.9936 

.00025 

0.000 

1.5 

.11 

99.91 

.017 

99.55, 

.017 

.9985 

.00024 

.050 

A A 
V 

.14 

99.39 

.017 

99.55 

.017 

.9984 

.00024 

.100 

1.1 

.03 

99.96 

.018 

99.55 

.017 

.9991 

.00024 

.150 

.8 

.13 

99.99 

.013 

99.55 

.017 

.9994 

.00025 

.200 

1.0 

.09 

100.02 

.017 

99.55 

.017 

♦9997 

.00024 

♦ .tuV 


.12 

100.04 

.017 

99.55 

.017 

.9998 

.00024 

♦ 300 


.11 

100.04 

.017 

99.55 

.017 

.9999 

.00024 

.350 

1.1 

.06 

100.04 

.017 

99.55 

.017 

.9998 

,00024 

.400' 

.3 

.13 

100.05 

.017 

99.56 

.017 

.9999 

♦00024 


1.2 

► 13 

100.04 

.017 

99.55 

.017 

.9999 

.00024 


1.5 

.17 

100.04 

.017 

99,55 

.017 

.9999 

.00024 


1.1 

» AV 

100.05 

.017 

99.55 

.017 

1.0000 

.00024 


.3 

.07 

100.05 

.017 

99.56 

.017 

.9999 

.00024 


UFsiresHi Total Pressure PTl = 100*05 J(P3 (t/*- *017) 

UFatrsoB* static Pressure f 1 ™ 99*40 KPs (f/* *017) 













Table H19. 


im| r iiAt^r iirj npTTv t»aja 

muLu I m..at^uKL i wni\u vuLubAi > 4^nin 


Tifr>Trfriirir- Aijni r 
AHWA j^wituu niioi-u 


(DCG) 


T- /p - n />/ 


KfrmuAi T^fTT* 


iinT>u At TTrn 
ituiSi rm . 4 . A . Li .' 


NORflALIZED 


Alir»pllTT At 
rmurLn i xnu 

TATAI ur*l nrvTTV 
1 u t ni~ vuuut/X 1 t 

VELOCITY COMPONE 

1 uai. 1 Atilt 



riich 

A M 

nna 

V,-.. A*. 

1 ow nFi 

a 





AT 

X. 1 / u 

If /ff-,.* 
WV U.C.U 

(f/-) 

Des 

<{/-) 


(+/-) 

Oz/Oeo 

( f/-) 

Ui/Uzo 

( {-/- ) 

-1.000 

n* j 
♦ > TT 

ATSr / 
♦ vuuo* 

T 
♦ / 

.06 

-.7 

.11 

.744 

.0354 

.014 

.0019 

- ncTA 
♦ uiiv 

r>/n 
f / uu 

.0355 

.6 

.06 

. 5 

.15 

.763 

.0354 

-.009 

.0025 

/ vv 

nc*A 
» > u / 

.035? , 

.4 

.07 

— / 

♦ T 

•1 *r 

» A/ 

.959 

.0359 

.007 

.0023 

_ nrcA 

* UtJV 

OB'/ 
¥ i «iu 

.0353 ■ 

.4 

AT 
» vy 

■« 

* X 

.0?' 

.956 

.0353 

.002 

.0015 

^ 4 AA 
♦ TW 

* / u%> 

.0353 

.5 

.08 

^ -y 

.07 

.962 

.0353 

.005 

.0011 

- *^*='A 

♦ OUV 

o/ n 
+ / u / 

.0353 

.S 

.03 

L 

4 t 
¥ XW 

.76? 

.0353 

.010 

.0027 

„ TA A 
♦ wvv 

.927 

A'7C4 
♦ VavTT 

.6 

An 
» vu 

'.? 

AT 

♦ V/ 1 

,929 

.0354 , 

.014 

.0012 

^ nerA 

no*T 

f / 

.0357 

.6 

.08 

-.8 

AT 

'♦ V/ 

.723 

A*7ETT 

.012 

.0013 

-.200 

.?2G 

.0353 

-y 

.0? 



.923 

.0353 

.013 

AAAn 
« VV4L4. 


_ i JTA 

♦ X 

_ «# /^A 

♦ AW 


-.050 


.0350 
.03i3 
.0364 
.0363 
. 0361 
.035? 
.0357 
.0357 


-.3 .09 

-.0 ,03 




*4 

.07 

If 6 

.00 

♦ 713 

♦s 

.07 

f? 

f A 
t A4- 

.947 

/ 

An 

n 

4 T 

.933 

¥W 

♦ V/ 

¥ / 

f 1 kf 


.08 

f? 

¥ lU 

.746 

♦0 

.07 

1 f tS 

AT 
f V/ 

.948 

n 

¥ U 

.06 

P 

» 0 

.16 

.753 


.0353 
.0363 
.0363 
.0363 
.0361 
.035? 
.0357 
.0357 
,0353 
.0363 
.0354 
,0354 
.0354 
.0353 
' ,0357 


.016 

.006 

.004 

.000 

-.OOQ 

-.015 

-. 021 ' 

- ft'*'’ 

ft'**? 
. V£.U 


-.015 

-.015 

-.015 

ft'VT 
♦ V*./ 

-.013 


-.0014 
.0011 
.0013 
.0012 
. 001 ? 
.0013 
.0014 
.0014 
.0015 
.0014 
.0016 
.0020 
.0022 
.0026 
.0015 
.0027 
( ^/• 


Ur/UzD 

.012 

.010 

.007 

.007 

. 00 ? 

.013 

.010 

. 00 ? 

.011 

.023 

.022 

.032 

.033 

.030 

.023 

.023 

.013 

.012 

.012 

. 00 ? 

.014 

.010 

.018 

.014 

.013 

.73) 
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Table H20, 


i-tim” .Mfw tr 

I XVI- IILtl-1- 


TMpTT>i-urr 
XnU X LtL.KXrl. 


,«GLC 


PRESSURE 
(DEG) = 


PRODE 
0»0 # 


UAKE PRESSURE 
Zc/C “ 2*0^ y 


R = 


4»2 Z 


»»nmiAi TTr7t> 
nuntinux^k.^ 

r*v 

La 

IT 

TOTAL 

STATIC 

TOTAL PRESSURE 

TANGENTIAL 

A^int rr 

PRESS 

RE 

PRESSURE 

RECOVERY 

POSITION 



PT2 


p2 




nT 

^1/0 

n- _p 

i/ca 

^ 1 / / 

WiHMfM 

KPs 

(+/-) 

PT2/PT1 

iW~) 

-1.000 

1.1 

An 

4V/ 


WM 

99.81 

.017 

.9939 


_ n^A 
» UtJV 

.3 

.11 

1^9 

mm 

99.02 

.017 

.9991 

♦00024 

^AA 
»/ s/\/ 

.6 

♦ 13 

100.26 

.013 

99.31 

.017 

.9990 

.00025 

_ ffCA 
« Odk/ 

C' 

.03 

100.26 

.017 

99.32 

.017 

♦9990 

.00024 

-.400 

.6 

.03 

100.26 

.017 

99.81 

.017 

.9990 

.00024 

. -TITA 
• iJiJV 

1.0 

.11 

100.28 

.017 

99.82 

.017 

.9972 

.00024 

-.300 

4 4 

X 4 X 

A*y 

4\// 

4AA n< 
xvv 4 

.017 

99.32 

.017 

.9983 

♦00024 

_ nCTA 

♦ 

1.0 

.00 

100.23 

.017 

99.02 

.017 

.9983 

.00024 

-.200 

1.1 

.11 

100.24 

.017 

79.32 

.017 

.9983 

.00024 

-.150 

1.8 

.09 

100.22 

.017 

99.32 

.017 

.9936 

.00024 

•1 aa 
♦ xv^ 

1.5 

.07 

100.19 

.017 

99,32 

.017 

.9934 

.00024 

ArA 

A 

f X. 

.11 

100.17 

.017 

99.33 

.017 

.9731 

.00024 

o.cco 



100.16 

.017 

99.33 

.017 

.9930 

.00024 

AC*A 

* vuv 



100.16 

A4“T 

4VX/ 

99.02 

.017 

.9930 

.00024 

< AA 
♦ XVV 

1.3 

.00 

100.18 

.017 

99.32 

A4 *7 
4 Vi/ 

.9982 

.00024 

4irA 
♦ xuv 

A 4 
X 4 X 

.07 

100.20 

.017 

99.32 

A4 *7 
4 VX/^ 

.9934 

.00024 

AAA 

»X.W 

1.3 

.03 

100.20 

A4-r 
* VX/ 

99.32 

.017 

.9935 

.00024 

ncA 

1.6 

.00 

100.24 

♦013 

99.02 

.017 

♦9933 

.00024 

TAA 
♦ v^VV 

i ^ 

X 4U 

.07 

100.23 

.013 

99.32 

A4 *7 
4 VX/ 

♦ 9937 

.00024 

.350 

< T 
X 4/ 

.00 

4AA A7 
Xk/V 4X.W 

.013 

99.82 

.017 

.9937 

.00025 

.400 

1.2 

.10 

100.26 

.017 

99.32 

.017 

.9990 

.00024 

ec»A 

* W%fV 

1.1 

.12 

100.25 

.017 

99.33 

A 4 *7 
4VX/ 

.7939 

.00024 

TAA 
»/ VrV 

1.4 

.12 

100.25 

.017 

99.32 

.017 

.9939 

.00024 

.050 

1.9 

.07 

100.25 

.017 

99.32 

.017 

.9989 

.00024 

1.000 

1.1 

4 

4 XX. 

100.25 

.013 

99.01 

.017 

♦9939 

.00025 


Urairesa Tolsl Pressure FTl = 100.36 KPs (+/- .01?) 

Ur 5 t»r com StoLxC PreSSUrc rl — 79.07 KPo (!/“ .01/ ) 












Table H21. FIVE-HOLE PRESSURE PROCE WAKE VELOCITY CATA 

INCIDENCE ANGLE (DEG) = 0*0 v Zc/C = 2*06 y R = 3*3 % 



1 


ro 

ro 

0 

1 
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ORIGINAL PASE IS 
OF POOR QUALITY 


Table H22. flVE-HGLC PRESSURE PROBE UAKE PRESSURE BATA 
INCIBERCE AHGLE (BEG) = 0*0 y Zc/C = 2.0i ^ R = 


V 

im 


NORMALIZED 


rnr A 
i n 

L 

STATIC 

TOTAL PRESSURE 

TANGENTIAL 


PREGURE 

PRESSURE 

REcay 

ir&v 

» 

POSITION 



PT2 


r^jC. 




2T/S 

De^ 

(I/-) 

KPs ( i-/-) 

I/P*^ 

i\r o 

(T/-) 

PT2/PT1 

(+/-) 

-1«000 

.9 

.06 

99.96 

.013 

99.46 

.017 

♦ 9997 

.00024 

-.850 

.9 

.06 

99.96 

.017 

99.47 

.017 

♦9998 

.00024 

-.700 

1.0 

.06 

99.95 

.017 

99.46 

.017 

.9997 

.00024 

-.550 

1.1 

.17 

99.96 

.017 

99.46 

.017 

.9993 

.00024 

-.400 

♦ / 

.10 

99.95 

.017 

99.46 

.017 

.9996 

.00024 

-.350 

.7 

.06 

99.93 

.018 

99.46 

.017 

♦ 9995 

.00024 

-.300 

.8 

.08 

99.92 

.017 

99.46 

.017 

.9993 

.00024 

-.250 

1.2 

.07 

99.93 

.017 

99.47 

.017 

.9994 

.00024 

-.200 

1.2 

.03 

99.90 

.017 

79.48 

.017 

♦ 9991 

.00024 

-.150 

2.0 

.03 

99.33 

.017 ■ 

99.47 

.017 

.9990 

.00024 

-.100 

2.4 

.11 

99.35 

.017 

99.47 

.017 

.9937 

.00024 

-.050 

2.6 

.13 

99.34 

.017 

99.46 

.017 

.9936 

.00024 

0.000 

2.S 

.09 

99.34 

.017 

99.46 

.017 

.9735 

.00024 

.050 

2.3 

.10 

99.34 

.017 

99.46 

.017 

.9936 

.00024 

.100 

2.6 

.08 

99.06 

.017 

99.46 

.017 

.9933 

.00024 


1.9 

.09 

99.37 

* vA/ 

99.46 

.017 

.9938 

.00024 

♦200 

1.9 

.10 

99.38 

* VA/ 

99.46 

.017 

♦ 9990 

.00024 

♦250 

1.9 

.10 

99.91 

t vi/ 

99.46 

.017 

.9992 

.00024 

.300 

1.5 

.11 

99.92 

.017 

99.46 

.017 

.9993 

.00024 

.350 

1.0 

.03 

99,93 

.017 

99.46 

.017 

.9994 

.00024 

.400 

1.2 

.09 

99.93 

.017 

99.47 

.017 

.9995 

.00024 

.550 

.3 

.08 

99.95 

.017 

99.47 

.017 

.9996 

.00024 

.700 

.7 

.05 

99.96 

,017 

99.47 

.017 

.9997 

.00024 

.850 

1.1 

.09 

99.96 

♦ 017 

99.48 

,017 

.9997 

.00024 

1.000 

.9 

.03 

99.96 

/\-f rf 
t v;k/ 

OO 4 T 

/ / »T/ 

.017 

♦9997 

.00024 


!Jpst.p3oiEi Tol^ 

si Pr ^sBur c PTX 

= 99.98 

1^0- / 

ivr o \ 

}/- .017) 



»l- 

ur s^w 

"‘coiu StrO 

tic Pressure f1 

= 99.52 

»/• p - / 

[-/ - .017) 












Table H23. FIVEllCLC ['RCSSURC PROBE WAKE VELOCITY BATA 

INCIDENCE ANGLE (DEG) = 0»0 . Zc/C = 2.06 y R - 12.5 X 


NORMALIZED 



NORMALIZED 





NORMALIZED 



TANGENTIAL 


TOTAL VELOCITY 




VE 

LGCITY 

COMPONENTS 


POSITION 



Pilch AnS 

YoW Aha 







2T/S 

U/Uzo 

(4/--) 

Des 

<f7“) 

De^ 

(4/-) 

Oz/Uzo 

( 4/-^ ) 

Ul/Uzo 

( W~) 

Ur/Gzo 

(4/-) 

-1.000 

1.057 

.0365 

O 

* u 

♦09 

.2 

.13 

1.057, 

.0365 

-.004 

.0023 

.015 

.0017 

-.850 

i.055 

.0365 

.9 

,05 

-.2 

.13 

1.054 

.0365 

.003 

,0023 

.017 

.0011 

-.700 

1.051 

.0365 

.6 

.06 

.1 

.08 

1.051 

.0365 

-.002 

.0015 

.011 

.0012 

-.550 

1.046 

.0365 

.7 

.06 

-.2 

.07 

1.046 

.0365 

.004- 

.0014 

,013 

.0012 

-.400 

1.044 

.0365 

,2 

.11 

¥ 

.11 

1.044 

.0365 

,004 

.0020 

.004 

.0020 

-.350 

1.011 

,0367 

.6 

,07 

-.1 

.12 

1.011 

.0367 

.002 

,0021 

.011 

.0012 

-.300 

.999 

.0366 

1.1 

,10 

- -< 

♦ T 

.0? 

.999 

.0366 

.007 

tOOlC) 

AAA 

t V4;.v 

.0019 

-.250 

1-.013 

.0369 

1.1 

ill 

.1 

.13 

1.013 

.0369 

-.002 

.0023 

.019 

.0020 

-.200 

.975 

.0364 

1.5' 

♦ 06 

-.2 

.06 

.975 

.0364 

.003 

.0011 

.026 

.0014 

-.150 

.964 

.0367 

1.9 

.06 

-.1 

.10 

.963 

.0366 

.002 

.0017 

.031 

.0016 

-.100 

.941 

.0365 

2.1 

.09 

-.1 

.15 

.940 

• .0365 

.002 

.0024 

.035 

.0020 

-.050 

.927 

.0367 

2.3 

.11 

-.0 

,14 

.926 

.0366 

.000 

.0022 

.045 

.0025 

C.OOO 

.916 

.0367 

2.7 

;i2 

-j n 

♦ A 

.15 

.915 

.0366 

.003 

.0023 

.044 

.0026 

.050 

.923 

.0369 

O O 
iU* / 

.08 

-.0 

.07 

.922 

.0369 

.000 

.0011 

.047 

.0022 

.100 

.924 

.0367 

r) W 
.e. 4 

.08 

.2 

.09 

.923 

.0366 

-.004 

.0014 

.037 

,0019 

.150 

.952 

.0368 

n 4 

«U4 J. 

.06 

KT 

♦ 

.14 

.951 

.0367 

AA*? 
♦ W4 

.0024 

.035' 

.0016 

.200 

.964 

.0375 

1.7 

.00 

.4 

i n 

¥ 

.964 

.0375 

'.006 

.0020 

.028 

.0017 

.250 

.984 

.0365 

1 »5 

.00 

*7 
♦ / 

¥ 4 
¥ Xt 

.983 

.0364 

".013 

AAncr 
4 VViCW 

.026 

AA 4 “7 
♦ VV X / 

.300 

.993 

,0364 

1.1 


♦ 

4 n 
fr XX, 

.993 

.0364 

A-l A 

» vav 

A Ann 
4 VViUiC 

A4 n 

4 VX / 

AAnA 

4 VVX.V 

.350 

.932 

.0365 

1.0 

♦ 11 

- .0 

4 tr 

4 XxJ 

.982 

,0365 

AAA 

f \/vv 

.0026 

A4 *7 
4 VX/ 

AAnA 
4 WX.V 

.400 

1.024 

.0365 

.0 

.09 

4 

* T 

4 <1 

¥ Xdm 

1.024 

.0365 

-.007 

AAnn 

Ate* 

4 viU 

AA-t 0 
4VVX U 

.550 

1.041 

.0365 

T 
» / 

.09 

i 

♦ *r 

4 4 
¥XX 

4 A 4 1 
.X V V“TJ. 

.0365 

_ AAT 
♦ VV/ 

AAnA 

♦ VVX.V 

A4 n 

4 VXX. 

AAt *7 
♦ vvi/ 

.700 

1.042 

.0365 

1.0 

.03 

A 
¥ V 

4 A 
¥ XV 

4 A4 4 
X ¥ VTJ. 

.0365 

-.001 

AA-t n 

¥VVX / 

.019 

AA ¥ t 
4 WX W 

ncA 
* wuv 

1.053 

,0365 

♦ 3 

.06 

C 
* vl 

^4 

» X.4. 

♦ ACT*** 
JL ¥ VU4. 

,0365 

-.008 

AA-rn 
4 VVWU 

•\4 C 
4VXU 

.0012 

1.000 

1.053 

.0365 

n 
¥ / 

.06 

er 

f wl 

.16 

4 AC? 
.1 ¥ VlJk> 

.0365 

- . 010 

AATA 

4 WWV 

At T 
' 4 VX/ 

A.A -t T 
4 VVXU 


Ur 3 t#r com 

rk- ^ u V*.;. 
I 1 UUC i ow 


^ ^ 2 I . , I 

VCJ.UW.LV3 If^W 

-.X A - - 1 ^ 
UL 1 oci/ nttoxc 


nry -r ^ « 

t / m/ O 

A A n-w 
\/ f V/ 
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Table 


H24. ri’v’L-ilGLE PRESSURE 
IJICIDENCE A«GLE (BEG) = 


nrknnr* 
i ivul^u 

0*0 ^ 


irAi^r* jf5i~ 

wnivii. I KCauui\h. 

-r- /p — »n / 
t-i-/ b •" ^ ♦ VW y 


^ 40 c* 


V 

/» 


NORMALIZED 

C^TT 
UAJ. 1 


TOTAL 

rjrATTn 
0 k n t xw 



TANGENTIAL 

AilAJ C* 

fiktuuu 

Aj^irckinr 
1 k\L.bui\i. 

r KutiuukSL. 


POSITION 



k?Tn 
4 IX. 






OT /O 

^ k / u 


9H 

■TJ.M 

sn 

KPb 

(^/-) 


Hom 

-l.COO 

♦0 

.09 

99.93 

.017 

79.46 

A4 “7 

4VX/ 



-.050 

♦ 9 

.06 

99.90 

A4 T 
4 vx.; 

99.46 

A4 

4 VX/ 



-.700 ■ 

.6 

.06 

99.90 

.017 

79.46 

,A4 *r 
4 VX/ 

.9999 

.00024 

, . ffCA 

4 «JUV 

-y 
♦ / 

,06 

99.97 

.017 

99.46 

.017 

.7999 

AAAH X 
4 VV?VX.-T 

-.400 

♦ 3 

.11 

99.97 

.017 

77.46 

.017 

.9998 

AA An4 
4 WVX.T 

-.350 

♦7 


99.94 

.017 

99.46 

f0x7 

♦ 9995 

AAAn/ 
4 VVVX.-T 

-.300 

i 

X 4 

.10 

99.93 

A4 T 

4 VX/ 

79.46 

.017 

.7994 

.00024 

-.250 

1,1 

.11 

99.94 

A4 n 

4VXU 

77.46 

♦ 017 

.7995 

aaa'^kp 

f VvvXi^ 

-.200 

4 XT 
X¥%J 

.06 

99.91 

.017 

99.46 

A1 *7 
4 VX/ 

.9972 

AAAn/ 
4 VVVX.-t 

-.150 

1.9 

.06 

99.90 

.017 

99.47 

.017 

♦9992 

♦00024 

-.100 

n >« 
x.« X 

.09 

99.30 

.017 

97.47 

.017 

.9990 

.00024 

-.050 

2.0 


99.07 

.01/ 

79.47 

.017 

.9989 

.00024 

0.000 

r> .7 
■£.4/ 


no 0 /- 

/ / k UW 

A4 ^ 
♦ VX/r 

99.47 

.017 

.9933 

.00024 

.050 

2.9 

.08 

99.07 

A-t 

4 VX/ 

79.47 

.017 

.9933 

.00024 

¥ JLVV 

2.3 

.03 

99.07 

.017 

77.47 

AH ~r 

4 VX/ 

.9988 

AAA^ i 
4 VVV/^^ 

♦ 150 

£. f ^ 

tC6 

99.09 

A4 T 
4VX/ 

79.47 

.017 

.9991 

.00024 

.200 

4 *7 

X ♦/ 

.08 

99.91 

A4 n 

4VX/ 

79,47 

A4 *7 
4 VX/ 

• .9992 

AAAnff 

4VVVX.vk 

nc'A 


.10 

99.92 

A4 T 
4 VX.^ 

nn /'•y 
/ f *rr^ 

AH "7 
4VX/ 

.9993 

AAAn X 
4 VVVX.T 

♦300 


.11 

99.93 

A4 *r 

4 VX/ 

79.47 

/\4 *r 
4VX/ 

♦ 9994 


•YBTA 

♦ Ohl\/ 


.11 

99.92 

A1 “7 
4 VX/ 

79.47 

.017 

♦ 9993 

AAAn 4 

4 VVVjfi.T 

.400 

.9' 

.10 

99.96 

A4 *r 

4 VX/ 

99.47 

.017 

.9997 

.00024 

♦ 550 

.0 

.09 

99.97 

A4 T 

4 VX/ 

79.47 

♦ 017 

.9990 

AAAn / 
4 wvx.*r 

.700 

1.0 

.08 

99.97 

Ai *r 
4 VX/ 

79.46 

.017 

.9993 

AAA'^/ 
4 Wv/L~r 

.350 

.9 

.11 

99.93 

A4 -y 
4 VX/ 

79,46 

AH T 
4 VX/ 

.9777 

AAAn / 
4 WWAT 

1.000 

1.1 

.10 

97,93 

A4-r 
4 VX/ 

79.46 

AH “7 
4 VX/ 

.9997 

AA AA X 
4 VVV£r“4 


Ura-ifPeom Totsl Prsssurs PTl " 
urat/r^om StrStflC Pr£55Ur£ f1 " 


99. ?9 !tPs (f/- ,017) 

99.52 i4P5 (I/- .017) 














Table H25. FIVE-HOLE PREGCORE PRCOE HAKE VCLGCITY OATA 

INCI5ENCE ANGLE <OEG) » 0.0 . Zc/C = 2.0ii , R = 16.7 % 


NORMALIZED 

TANGENTIAL 

PC3ITICN 

nT /c 

- 1.000 

-.050 

-.700 

-.550 

-.400 

-.350 

-..300 

-.200 

-.150 

-.100 

-.050 

0.000 


U/Uzo ■ 
1.059 

1.053 
1.055 

1.054 
1.041 
1.024 
1.016 . 


1.004 


1.033 

1.042 

1.040 

1.054 

1.055 
1.053 


(T/-) 
.0370 
.0370 
.0370 
.0370 
.0370 
.0369 
.0367 
.0373 
.0370 
.0370 
♦ 0370 
.0371 
.0371 
.0370 
.0370 
,0370 
.0373 
.0376 
.0369 
.0369 
.0370 
.0370 
.0370 
.0370 
.0370 


NORMALIZED 
TOTAL VELOCITY 
Pitch Ans 
De^ (1/-) 
.9 .07 

.7 .05 , 

.9 ,03 

.7 .03 

.3 .03 

. 5 .21 

1.0 .07 

1,3 ,07 

3 .06 

.1 .06 
5 .09 


iirf nnTTv 

VL.WUW.kl 1 UUfli UftWII t 


9 . A < 
1.1 ,06 


4. ' . ' 
IV / 

Uz/l>zo 

<•!/-) 

1 tu ai__ 

1 Ul// UX.U 

< !/-) 

Ur/Uzu 

■t 'V 

* xo 

1,053 

.0370 

-.004 

.0024 

.016 

.12 

1.050 

.0370 

-.011 

.0022 

1 .013 

.06 

1.055 

.0370 

-.002 

.0011 

.016 

,10 

1.054 

,0370 

-•.001 

,0013 

,013 

.09 

1.041 

.0370 

-.002 

.0016 

.006 

.03 

1.024 

.0367 

.002 

,0015 

.010 

,07 

1.015 

.0369 

-.006 

,0012 

.017 

.09 

nn*7 
♦ / /u 

.0373 

-.003 

.0015 

.023 

A*7 
♦ V/ 

♦ >/ T 

.0367 

-.002 

.0011 

.030 

4 C 
4 XU 

Qtrn 

1 > ^ iJX. 

.0370 

.004 

.0025 

ATC 

fvOu 

.16 

♦ > TT 

,0370 

-.009 

,0027 

.041 


i A04 
X ♦ WAT 

1.033 

1.042 

1.043 
1.054 


■» ACT 
X » vww 


,0370 

/ n 
f vuw / 

A-TT A 
fVU/ V 


u/ o 


.0367 

A-y-TA 
«Vt>/ V 

AT-7 A 
♦ VU/ V 

A-r“?A 

fVU/ S/ 

A*TT A 
V 


1 U 4 ^ II 

urDvi com V 


cj.uua I/O \Jjl\j •“ 
Ui I scv nii 3 -kc 


♦ vvu 

-.007 

0 «f A 
J. V 

, AAT 

* vv/ 

-.007 

. AAC* 

vvu 

... AArt 
♦ vv > 


” i VVT 

O A A 
ViH 

AA •# 

wX 


A r» -r 


.0019 

,0022 

.0012 

.0019 

.0013 

AA -?^ 
» V Vv>U 

AA** e* 
aa'^a 

,0022 

.0031 

.0023 

.0025 

,0037 


( W~) 
.0014 
.0011 


.0015 
.0015 
.0037 
.0014 
♦ 0015 
.0015 
,0017 


.0022 

.0010 

.0025 

.0020 

.0030 


A4.4 
♦ VXT 

,0027 

AA4 
4 ViUi 

,0021 

.019 

.0019 

tC14 

.0014 

4 CI 6 

AAl T 
4 WX U 

AHA 
4 VX.V 

,0013 
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TaB>e H26. FIVE-IICL£ PRESSURE PRSEE UAKE PRESSURE BATA 

INCISEMCE' ANGLE (DEG) = 0*0 » Zc/C = 2*0i y R = 16.7 Z 


NORHALIZES 

EXIT 


TOTAL 

STATIC 

TOTAL PRESSURE 

TANGENTIAL 

Aippi c 
niibui. 

PRESURE 

PRESSURE 

RECOVERY 

POSITION 



PT2 


?2 





2T/S 

Bes a 

V 

/ / 



fjO- f 

«S1 o \ 

» / / 


BBS 

-1.000 

.7 

.07 


Ai T 
4 VA/ 

99.47 

AH'? 
» VX/ 

1.0000 

AAAO,* 
f VV/ViUf 

-.850 

.9 

.09 


A<*r 
f vx/ 

nry 

J $ 

.017 

l.OCOO 

AAAni 
♦ VVi/JLT 

-.700 

.7 


99.99 

A4 T 
« VA/ 

99.47 

AH -? 
♦ VX/ 

1.0000 

.00024 

- .550 

T 
» / 

.08 

99.98 

.017 

99.47 

AH *? 

♦ 9999 

AAA^i 
♦ VVVX.T 

'■ . 400 

4 

♦ T 

.08 

99.97 

.017 

99.47 

.017 

.9973 

.00024 

-.350 

*6i 

.21 

99.96 

.017 

99.47 

.017 

♦9997 

.00024 

-.300 

1.0 

.07 

99.94 

.017 

99.47 

.017 

.9996 

.00024 

-.250 

1.3 

.07 

99.92 

.013 

99.47 

.017 

.9994 

AAAnC' 
» VVVX.U 

-.200 

1.8 

.06 

99.90 

.017 

79.46 

.017 

.9992 

.00024 

-.150 

2.1 

.06 

99.83 

.017 

99.46 

.017 

.9990 

.00024 

-.100 

2.5 

.09 

99.33 

.017 

99.47 

.017 

.9939 

.00024 

-.050 

2^5 

.12 

97.88 

.017 

99.47 

♦ 017 

♦9939 

.00024 

0.000 

2.5 

.12 

99.86 

.017 

99.47 

AH 

» VX/ 

.9938 

.00024 

.050 

2.0 

.03 

99.37 

.017 

99.47 

.017 

.9989 

.00024 

.100 

2.4 

.07 

99.39 

.017 

‘ 99.46 

.017 

.9991 

AAAn^ 
♦ VWA-f 

.150 

2.2 


99.90 

♦017 

99.46 

.017 

.99?2- 

AAAn# 
♦ VVV^T 

.200 

1.9 


99.91 

A-tO 
» viu 

99.46 

.017 

♦ 9972 

.00024 

.250 

1.2 

.16 

99.92 

.013 

99.46 

.017 

♦ 9994 

.00025 

.300 

1.0' 

.10 

99.95 

.017 

99.46 

AH'? 

»^VX/ 

.9996 

♦00024 

.350 

.8 

♦ 16 

99.96 

♦ 017 

99.47 

♦ 017 

.9997 

.00024 

.400 

1.2 

♦ 11 

97.97 

.017 

99.47 

.017 

.7993 

.00024 

.550 

1.2 

♦ 10 

99.93 

.017 

99.43 

.017 

1.0000 

.00024 

.700 

.8 

.08 

99.93 

.017 

99.47 

.017 

1.0000 

.00024 

.350 

.9 

.07 

99.99 

.017 

99.47 

A1 •? 
* Vx/ 

l.OCOO 

.00,024 

1.000 

1.1 

.06 

99.93 

.017 

99.47 

AH •? 

♦ VX/ . 

1.0000 

.00024 


UrsLrssis Tolol Pressure PTl = 97.73 KPs i'r/~ .017) 

Urslresa Stslic Pressure f 1 = 97.52 KPs U/- .017) 












Table H27. FIVE-HOLE PRESSURE PROBE WAKE VELOCITY BATA 

IKCIBEHCE AK'GLE (BEG) = 0»0 # Zc/C = 2*06 # R = 25»0 Z 


NORMALIZED 



NORMA 

uIZEB 



• 


NORMALIZED 



TANGENTIAL 


TOTAL VELOCITY 



VE 

LdCITY COMPONENTS 


POSITION 



Pilch 

AnS 

Yew Anil 







2T/S 

U/Uzc 

iW~) 

Dei^ 

( 1 /- ) 

De^ 

(f/-) 

Uz/li 20 

< W~ ) 

Ul/Uzo 

(4/-) 

Ur/Uzo 

<4/-) 

-1.000 

1.053 

,0352 

.7 

.06 

.7 

.12 

1.053 

.0352 

-.014 

.0023 

.012 

♦0012 

-.050 

1.060 

.0352 

.7 

.06 

.1 

.12 

1.059 

,0352 

-.002 

.0023 

.012 

.0012 

-.700 

1.062 

.0352 

.3 

.08 

.3 

.08 

1.062 

♦0352 

-.006 

.0016 

.015 

♦0016 

-.550 

1.055 

.0352 

.3 

.14 ■ 

-.0 

.09 

1.055 

.0352 

.001 

.0017 

.014 

.0026 

-.400 

1.038 

.0351 

1.0 

.0'7 

.4 

.06 

1.038 

.0351 

-.008 

.0011 

.018 

,0014 

-.350 

1.022 

,0352 

.6 

.12 

.3 

.10 

1.022 

.0352 

-.005 

.0018 

.010 

,0021 

-.300 

1.030 

.0351 

1.0 

.11 

*4 

.05 

1.030 

.0351 

-.006 

.0009 ■ 

.017 

.0020 

-.250 

.994 

.0351 

1.3 

.03 

.3 

.07 

.994 

.0351 

-.006 

.0013 

.023 

,0016 

-.200 

.973 

.0351 

1.6 

.03 

.3 

.06 

.973 

.0351 

-.006 

.0010 

.023 

.0013 

-.150 

.951 

.0353 

1.3 

.08 

.2 

,07 

.751 

.0353 

-.003 

.0012 

.022 

,0015 

-.100 

.931 

.0353 

2.4 

.12 

-.2 

.09 

.931 

.0353 

.003 

.0015 

♦039 

,0025 

-.050 

.916 

.0354 

2.7 

.13 

,3 

.09 

.915 

.0353 

-.005 

.0015 

.043 

,0027 

0.000 

.927 

.0353 

1.5 

.13 

.3 

.08 

.926 

.0353 

-.005 

.0013 

.025 

.0024 

.050 

.936 

.0353 

2.1 

.10 

.1 

.06 

.936 

.0353 

-.002 

.0010 

♦ 035 

.0021 

.100 

.954 

.0354 

1.7 

.12 

.3 

.10 

.954 

.0354 

-.006 

.0017 

.029 

,0023 

.150 

.970 

.0351 

1.5 

.12 

_ n 

♦ 

.17 

.969 

.0351 

♦ 004 

.0023 

.025 

.0022 

.200 

.980 

.0352 

.7 

.19 

-.1 

,08 

.980 

.0352 

.001 

.0013 

.013 

.0032 

.250 

1.010 

.0353 

1.5 

1 n 
4 iiU 

.1 

.08 

1.010 

.0353 

-.002 

.0014 

.026 

.0023 

.300 

1.025 

,0352 

.9 

.21 

-.1 

.19 

1.025 

.0352 

.001 

,0033 

.015 

.0037 

.350 

1.035 

.0351 

.9 

.11 

-.2 

.10 

1.035 

,0351 

.003 

.0018 

.017 

.0020 

.400 

1.045 

.0352 

1.0 

,14 

.4 

.14 

1.045 

.0352 

t .007 

.0025 

♦ 018 

.0026 

.550 

1.059 

• .0352 

1.2 

.13 

.2 

.06 

1.059 

.0352 

-.003 

.0011 

.023 

.0034 

.700 

1.060 

.0352 

.6 

.11 

-.3 

.12 

1.060 

.0352 

.006 

.0023 

.011 

.0020 

.050 

1.060 

.0352 

1.1 

.08 


.08 

1.060 

.0352 

.009 

.0015 

.020 

.0017 

1.000 

1.065 

.0352 

.9 

.10 

-.0 

.12 

1.065 

.0352 

.000 

.0022 

.016 

.0019 


U^sTresiri Velocity Uzo = 27 »4 a/s < +/- .73) 
Probe YoW Offset AnSie = 0.0 BeS 
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Table H28. FIVE-HOLE PRESSURE PROBE WAKE PRESSURE DATA 

INCIDENCE ANGLE <BEG) = 0*0 » Zc/C = 2.06 » R « 25.0 X. ' 


NORMALIZED 

TANGENTIAL 

POSITION 

2T/S 


TOTAL 

PRESURE 

PT2 

STATIC 

PRESSURE 

p2 

TOTAL PRESSURE 
RECOVERY 

BeS (T 

/-) 

KPs 

(T/-) 

KPs 

(T/~) 

PT2/PT1 

(f/-) 

-1.000 

1.0 

.10 

100.32 

.017 

99.78 

.017 

1.0000 

.00024 

-.350 

.7 

♦06 

100.32 

.017 

99.73 

.017 

1.0000 

.00024 

-.700 

.9 

.08 

100.33 

.017 

99.78 

.017 

1.0000 

.00024 

-.550 

.8 

.14 

100.32 

.017 

99.78 

.017 

1.0000 

.00024 

-.400 

1.1' 

.07 

100.30 

.017 

99.78 

.017 

.9997 

.00024 

-.350 

.6 

.11 

100.28 

.017 

99.78 

.017 

.9996 

.00024 

-.300 

1.0 

.10 

100.29 

.017 

99.77 

.017 

.9997 

.00024 

-.250 

1.4 

.03 

100.25 

.017 

99.78 

.017 

.9993 

.00024 

-.200 

1.7 

.03 

100.24 

.017 

99.78 

.017 

.9991 

.00024 

-.150 

1.3 

.03 

100.22 

.017 

99.78 

.017 

.9989 

.00024 

-.100 

2.4 

.12 

100,20 

.017 

99.79 

.017 

.9988 

.00024 

-.050 

^ "y 

A • / 

.13 

100.19 

.017 

99.79 

.017 

.9987 

.00024 

0.000 

1.6 

.13 

100.20 

.017 

99.79 

.017 

.9988 

.00024 

,050 

2.1 

,10 

100.21 

.017 

99.73 

.017 

.9939 

.00024 

,100 

1.3 

♦ 12 

100.23 

.017 

99.79 

.017 

.9991 

.00024 

.150 

1.5 

.12 

100.24 

.017 

99.79 

.017 

.9992 

.00024 

.200 

.7 

.19 

100.25 

.017 

99.79 

.017 

.9993 

.00024 

.250 

1.5, 

.12 

100.28 

.017 

99,79 

.017 

.9996 

.00024 

.300 

.9 

.21 

100.30 

.017 

99.79 

.017 

.9997 

.00024 

.350 

♦ 9 

.11 

100.30 

.017 

99.79 

.017 

.9998 

.00024 

.400 

1.1 

.14 

100.31 

.017 

99.78 

.017 

.9999 

.00024 

.550 

1.2 

.13 

100.32 

.017 

99.73 

.017 

1.0000 

.00024 

.700 

.7 

.11 

100.32 

.017 

99.73 

.017 

1.0000 

.00024 

.350 

1.2 

.08 

100.32 

.017 

99.73 

.017 

1.0000 

.00024 

1.000 

.9 


100.32 

.017 

99.77 

,017 

1.0000 

.00024 


Upstresui Total Pressure pTl = 100.32 KPs (+/- .017] 

Urslresift Slsiic Pressure f 1 = 99.34 KPs (I/- .017) 







Table H29, FIVE -MOLE PRESSURE PRODE WAKE VELOCITY DATA 

INCIDENCE ANGLE <DEG) = 0.0 f Zc/C = 2*06 » R = 33.3 Z 


NORMALIZED 



NORMALIZED 





NORMALIZED 



TANGENTIAL 


TOTAL VELOCITY 




. VE 

lOCITY COMPONENTS 


POSITION 



Pilch 

Ans 

Yaw An^ 







2T/0 

U/Uzo 

( 1/-) 

DgS 

( l/~) 

Dea 

i\/~) 

Uz/Uzo 

<+/") 

Ul/UZD ( I/- ) 

Ur/Uzo 

< T/- ) 

i.OOO 

1.058 

.0357 

.3 

.11 

.1 

.07 

1.057 

.0357 

-.002 

.0016 

.014 

.0021 

-.350 

1.057 

.0357 

.8 

.07 

“.5 

.11 

1.057 

.0357 

.008 

.002i 

,015 

.0014 

-.700 

1.059 

.0357 

.9 

.23 

.4 

.07 

1.059 

.0357 

-.007 

.0013 

.016 

.0043 

-.550 

1.059 

.0357 

1.3 

.24 

.3 

.09 

1.059 

.0357 

-.005 

.0016 

.024 

.0046 

-.400 

1.052 

.0357 

1.2 

.14 

-.3 

.16 

1.051 

.0357 

.005 

.0030 

.021 

.0027 

-.350 

1.047 

*0357 

*/ 

.16 

tr 
* li 

.12 

1.047 

.0357 

-.009 

.0022 

.013 

.0029 

- -TArt 
♦ v>VV 

1.029 

.0356 

1.3 

♦ 17 

.1 

,06 

1.029 

.0356 

-.001 

.0010 

.024 

.0031 

-.250 

1.021 

.0357 ■ 

2.1 

.27 

n 

f ^ 

.07 

1.020 

.0357 

-.003 

.0012 

.037 

.0050 

-.200 

.772 


1.6 

.10 

n ' 
» ^ 

.06 

.992 

,0356 . 

-.003 

.0010 

.023 

.0021 

_ 4 KTA 

* 

• .982 


.8 

.16 

’ n 
> 

.03 

.732 

.0356 

-.003 

.0014 

.014 

.0028 

-.100 

.946 


1.9 

.21 

A 

.08 

.965 

.0357 

-.003 

♦ 0014 

.032 

.0038 

-.050 



1.1 

.09 

.0 

,09 

.940 

.0358 

-.000 

.0015 

.019 

♦0017 

0.000 

.749 


1.9 

.14 

.4 

.08 

.943 

,0357 

-.007 

.0013 

.032 

.0026 

.050 

.950 


.8 

.14 

.2 

.06 

♦ 953 

.0357 

-.004 

,0010 

.013 

.0024 

.100 

.973 


.7 

.17 

.6 

.12 

.978 

.0357 

-.010 

.0020 

.011 

.0030 

.150 

.977 

.0357 

- A 
» V 

.13 

n 

* 4L 

. 06 

.997 

.0357 

-.004 

.0011 

-.001 

.0022 

.200 


.0360 

1.6 

.21 

.2 

.07 

1.001 

.0360 

-.003 

,0012 

.027 

.0038 

.250 



.2 

.10 

.7 

.11 

1.030 

.0356 

-.013 

.0020 

.004 

.0017 

.300 

1.042 

* « 

.6 

.15 

.0 

.03 

1.042 

.0357 

-.001 

.0015 

.011 

.0028 

.350 



.1 

.27 

.0 

.06 

1.040 

.0357 

-.001 

.0010 

♦ 001 

.0050 

♦ 400 

1.051 

.0357 

.7 

.11 

"'♦1 

.05 

1.051 

.0357 

,002 

.0009 

.012 

.0020 

.550 

1.042 


1.0 

.10 

-.4 

.06 

1.061 

.0357 

.007 

.0011 

.018 

.0020 

.700 

1.045 


.4 

.10 

.3 

.12 

1.065 

.0357 

-.006 

.0022 

.012 

♦0019 

.350 



1.0 

.05 


mSm 

1.061 

.0357 

.013 

,0031 

.018 

♦coil 

1.000 

1.042 

.0357 

.9 

.13 


mam 

1.061 

r ,0357 

-.001 

.0023 

i016 

.0025 


Ur'Svrsoiij VGxDciiy Uzo ™ 29*2 ®/s ( f/ *74) 

Probe Yow Cffeet An^le = 0*0 De^ 
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Table H30. riVE-HOLE PRESSURE PROBE WAKE PRESSURE LATA- 

IMCISENCE ANGLE (DEG) = OvO ? Zc/C = 2.06 # R 33.3 X 


NORMALIZED 


ilHi 

TOTAL 


TOTAL PRESSURE 

TANGENTIAL 


PRESURE 


RECOVERY 

POSITION 


mu 

PT2 






2T/G 

De^ 

(+/-) 

KPs ( 

T/-) 

KP3 

(T/-> 

PT2/PT1 

(t/“) 


.8 

.11 

100.26 

.017 

99.72 

.017 

1.0000 


-.350 

.9 

♦03 

100.26 

♦017 

99.72 

.017 

1.0000 



♦9 

.22 

100.26 

.017 

.99.72 

.017 

1.0000 


-.550 

1.3 

,.24 

100.26 

.017 

99.72 

.017 

1.0000 


-.400 

1.2 

.14 

100.25 

.017 

99.72 

.017 

.9999 



.9 

.14 

100.24 

.017 

99.72 

.017 

.9999 



1.3 

.17 

100.22 

.017 

99,72 

.017 

.9997 


-.250 

2.1 

.27 

100.21 

.017 

. 99.72 

.017 

.9996 



1.6 

.10 

100.19 

.017 

99.72 

.017 

.9993 

.00024 


.9 

.16 

100.18 

.017 

99.72 

-.017 

.9992 

.00024 


1.9 

.21 

100.16 

.017 

99.72 

.017 

.9990 

.00024 

-.050 

1.1 

.09 

100.14 

.017 

99.72 

.017 

.9989 



2.0 

.13 

100.15 

.017 

99.72 

.017 

.9990 

.00024 


.8 

.14 

100.16 

.017 

99.72 

.017 

.9990 

.00024 


• 9 

.15 

100.18 

.017 ' 

99.72 

.017 

.9992 

.00024 


.2 

.07 

100.19 

.017 

99.72 

.017 

.9994 



1.6 

.21 

100.20 

.018 

99,72 

.017 

.9994 

.00024 

.250 

.8 

.11 

100.22 

.017 

99,72 

.-017 

.9997 

.00024 

.300 

.6 

.15 

100.23 

.017 

99.71 

.017 

.9998 

.00024 

.350 

.1 

»24 

100.24 

.017 

99.72 

.017 

.9999 

.00024 

.400 

'7 

*/ 

.10 

100.24 

.017 

99.72 

.017 

.9999 

.00024 

.550 

1.0 

.10 

10.0.26 

.017 

99.72 

.017 


.00024 

.700 

T 
f / 

.16 

100.26 

♦ 017 

99.72 

.017 


.00024 

.350 

1.2 

.10 

100.26 

.017 

99.72 

.017 


.00024 

1 .000 ■ 

.9 

.13 

100.25 

.017 

99.72 

.017 


.00024 


U^slrssB Tolsi Pressure PTi = 100.26 KPe (+/- .017) 

UpstreaiTi SIbUc Pressure el = 99.73 KPs ( f/- .017) 














Table H31. FIVE -HOLE PRESSURE PROBE WAKE VELOCITY BATA 


INCIDENCE ANGLE <DEG) = 


0*0 / Zc/C = 2*06 ^ R * 50.0 X 


NORMALIZED 



NORMALIZED 





NORMALIZED 



TANGENTIAL 


T 

OTAL VELOCITY 




VELOCITY COMPONENTS 


POSITION 



Pitch AnS 

Ysw An3 







2T/S 

U/Uso 

(+/-) 

Ds^ 

(+/-) 


(4/-) 

Uz/Uzo 

i W - ) 

Ut/Uzo ( 4/~ ) 

Ur/Uzo 

(4/-) 

-1.000 



■Q 


*2 


1.061 

*0353 

-.004 

.0019 

*010 

.0011 

-.850 

1.064 

*0353 

■9 


-.0 


1.064 

*0353 

*000 

.0013 

.016 

*0014 

-.700 

1*059 

.0353 

*8 

.07 

.1 


1.059 

*0353 

~*003 

*0017 

.015 

*0015 

-.550 

1*064 

.0353 

1.4 

*09 

*4 

.09 

1.063 

*0353 

-.007 

*0016 

.026 

.0019 

-.400 

, 1.053 

.0353 

*1 

*10 

* 6 

*06 

1*058 

*0353 

-.011 

.0012 

.002 

.0019 

-.350 

1.050 

*0352 

*6 

.03 

*0 

*07 

1*050 

*0352 

-.000 

.0013 

.011 

.0015 

-.300 

1*046 

*0353 

♦4 

♦ 13 

.0 

*06 

1*046 

.0353 

-.001 

*0011 

.007 

.0023 

-.250 

1.039 

.0352 

1*3 

.16 

-.1 

*06 

1.039 

.0352 

.002 

*0012 

.024 

.0030 

-.200 ' 

1.024 

.0352 

. 1.0 

*14 

.2 

*06 

1.024 

.0352 

-.003 

*0011 

.018 , 

.0026 

-.150 

1*006 

*0352 

1*4 

* 12 

.3 

.07 

1*006 

.0352 

-.005 

*0013 

.025 

i0023 

-.100 

*988 

.0352 

*3 

*11 

.1 

.06 

.738 

*0352 

-.002 

*0010 

.005 

*0020 

-.050 

*971 

.0352 

*7 

.00 

-.1 

.06 

.971 

*0352 

*002 

*0011 

.011 

.0015 

0.000 

.953 

.0352 

*9 

.13 

i 

♦ t 

*07 

.953 

*0352 

-.006 

*0011 

.015 

.0022 

.050 

.957 

*0353 

*3 

*19 


*10 

.957 

*0353 

-*003 

*0017 

.005 

.0032 

.100 

*960 

.0352 

♦ 5 

*15 

*4 

*07 

.760 

*0352 

-.007 

*0012 

.008 

.0025 

.150 

♦ 970 

*0352 

*7 

*13 

.3 

*06 

.970 

*0352 

-.013 

*0012 

.011 

.0022 

*200 

*971 

*0352 

.8 

*13 

*5 

*09 

.991 

.0352 

-.009 

.0016 

.014 

.0024 

*250 

*993 

*0352 

B* 

*10 

♦ 6 

*05 

.993 

*0352 

-.010 

*0010 

.003 

*0018 

*300 

1*017 

*0352 

.3 


*6 

*06 

1.017 

*0352 

-.011 

*0012 

*015 

*0039 

.350 

1*026 

*0352 

♦ 4 


.4 

*06 

1.026 

.0352 

-.006 

*0011 

*003 

.0038 

.400 

1*036 

*0352 

*1 

*15 

•i 

» j. 

*06 

1.036 

*0352 

-.002 

*0011 

.002 

*0028 

*550 

1*049 

.0352 

*6 

.09 

*4 

*11 

1.049 

*0352 

-.008 

*0021 

*012 

*0018 

*700 

1*047 

.0352 

1.3 

.14 

-*1 

*11 

1*046 

.0352 

.001 

*0020 

*023 

*0027 

.350 

1.050 

.0352 

*9 

*14 

-*2 

*06 

1.050 

.0352 

*005 

*0012 

*017 

*0026 

1.000 

1*052 

.0352 

*8 

.07 

*1 

*09 

1.052 

*0352 

-.002 

.0017 

.014 

*0013 


ar,i VelDcily Uzo =29.4 fs/s 
Yow GPPsbL AnMle = 0*0 


(+/- * 73 ) 


o 9 

Tt 21 

■oi 

o S 
70 r. 

o ^ 

p PB 
-< CA 


r\> 

CO 

o 
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Table H32. riVE-HGLC PRESSURE PROBE WAKE PRESSURE BATA 

IKCIDEUCE ANGLE <CEG> = 0,0 ^ Zc/C = 2t06 » R = 50»0 2 


NORMALIZED 

EXIT 

■■ 

TOTAL 

STATI 

o 

TOTAL PRESSURE 

TANGENTIAL 


PRESS 

!?E 

PRESSURE 

RECOVERY 

POSITION 



PT2 


p2 




2T/S 


TITWirf 


PT2/PT1 

<i/-) 

-1.000 


.Od 

100.29 

.017 




m3 

“.050 

.9* 

.07 

100.2? 

.017 


19 


.00024 

-.700 

♦8 

.07 

100.29 

.017 

99.75 

.017 



-.550 

1.4 

.09 

100.29 

.017 

99.75 

♦ 017 


.00024 

“.400 

.6 

.07 

100.29 

.017 

99.75 

.017 


,00024 

-.350 

.6 

♦08 

100.28 

.017 

99.75 

.017 

,9997 

.00024 

-.300 

.4 

.13 

100.28 

.017 

99,75 

.017 

♦9999 

♦00024 

^ ner^ 

1.3 

.Id 

100.27 

.017 

99.75 

.017 

.9998 

.00024 

-.200 

1.0 

♦ 14 

100. 2d 

.017 

99,75 

,017 

.9997 

.00024 



.12 

100.24 

.017 

99.75 

.017 

.9995 

.00024 

-.100 


.11 

100.23 

.017 

99.75 

,017 

♦ 9994 

.00024 

-.050 


.08 

100.22 

.017 

99.76 

.017 

.9993 

.00024 

o.coo 


.12 

100.20 

.017 

99,76 

.017 

.9991 

.00024 

AC*/\ 
♦ ViJ\> 


.13 

100.19 

.017 

99.75 

.017 

.99.90 

.00024 

.100 


.12 

100.20 

.017 

99.76 

,017 

.9991 

.00024 

.150 

1.0' 

.10 

100.21 

.017 

99.75 

.017 

,9992 

.00024 

.200 

.9 

.12 

100.23 

.017 

99,76 

,017 

.9994 

.00024 

.250 

.8 

.08 

100.24 

.017 

99.76 

.017 

.9995 

.00024 

.300 

1.0 

.18 

100.26 

.017 

99.76 

.017 

.9997 

.00024 

.350 

.d 

.17 

100.27 

.017 

99.76 

♦017 

,9998 

.00024 

.400 

.1 

.11 

100.23 

.017 

99.76 

,017 

,9999 

.00024 

rerA 

* OiJV 



100.29 

.017 

99,76 

.017 


.00024 

“TAA 
*/ vv 



100.29 

.017 

99.76 

,017 

1,0000 

.00024 

.S50 

1.0 

.13 

100.29 

.017 

99.75 

,017 

1.0000 

.00024 

1.000 

.8 

.07 

100.29 

.017 

97.75 

,017 

1.0000 

.00024 


U?slr65Fi Tolsi Pressure PTl = 100*2? KPe (+/- *017) 

UrSifresift StrStfXC Pressure f1 — 9?*81 KPe ({*/“ *017) 










Table H33. riVC ilGLC PRESS'JRC PROSE WAKE VELGCITY SATA 

IN'CISCNCE AflGLE (BEG) = 0.0 ^ Zc/C = 2.0i » R = 2 


Akinr r / \ — 

rntoLu. % i.^tu ? - 


N'GRHALIZES 


NCRJ1ALIZES 


NORMALIZES 


ANGENTIAL 

] 

rOTAL VELOCITY 


POSITION 


n 

Pilch 

An^ 

Ybw An^ 

nx 

0/Uzo 

(f/-) 

Sea 

( !/') 

BcS s\/~ 

-1.000 

1.051 

.0351 

.8 

.00 

.1 .07 

-.850 

1.055 

.0351 

1.2 

.07 

.7 .14 

-.700 

1.053 

.0351 

1.3 

f\t 

»v/ 

-.0 .12 

-.550 

1.050 

.0351 

.3 

.09 

.8 .18 


VELOCITY. COMPONENTS 


Uz/UzQ ( f/~ ) 


1.051 

1.054 

1.053 

1.050 


.0351 

.0351 

.0351 

.0351 


Ui/Uzo 

-.001 

-.014 

<000 

-.014 


^ iripk 

♦ 

1.044 

.0350 

1.7 

.07 

.4 

.06 

1.044 

.0350 

-.( 

^ XCA 
f ouv 

1.033 

.0350 

' 1.4 

.21 

•7 
^ U 

.07 

1.033 

.0350 


-.300 

1.043 

.0351 

^ a 

X* / 

.13 

.4 

.19 

1.042 

.0350 


-.250 

4 Aon 
.1. » 

.0350 

■t n 

Ji ♦ iL 

.20 

.0 

.05 

1.023 

.0350 


-.200 

1.010 

.0351 

i 

4. « iL 

.21 

.0 

.00 

1.010 

.0350 


♦ 4.UV 

1.003 

.0351 

1.0 

.13 

.3 

.09 

1.003 

.0351 


-.100 

.930 

.0353 


.09 

.1 

.03 

.980 

.0353 


-.050 

.753 

.0351 

.4 

.07 

.1 

.08 

.958 

.0351 


0.000 

.937 

.0351 

-.1 

.13 

« 1 

.07 

♦ y uf/ 

.0351 

-♦ 

AJTA 
♦ VUV 

.937 

.0352 

-.3 

m 

.1 

.06 

.939 

.0352 


•f AA 
♦ 4. VV 

.949 

.0351 

n 

♦ 4. 

.15 

*n 

• jL 

,08 

.749 

.0351 


1 CA 
♦ J.UV 

.957 

.0352 

♦6 

.03 

n 

♦ 4. 

.09 

.957 

A-Tcn 
* VOi.>4. 


OAA 

.963 

.0351 

-.4 

.12 

4 

f X 

.03 

.963 

.0351 


ncA 

1.002 

.0350 

»6 

.10 

.3 

.06 

1.002 

.0350 


*TAA 
♦ UVV 

1.004 

.0350 

.6 

»15 

A 
» 4. 

.06 

1.004 

.0350 


TCA 
♦ WvIV 

1.012 

.0351 

.9 

.12 

A 
♦ V 

Ar 
» Vv; 

1.012 

.0351 


. 400 

1.020 

.0350 

"7 
♦ / 

.13 

-.0 

.12 

1.020 

.0350 


CrtTA 
♦ ouv 

1.042 

.0351 

1.1 

.10 

-.1 

♦09 

1 . 042 

.0350 


"TAA 
♦ / W 

1.036 

.0351 

1.0 

.08 

.4 

* 11 

1.035 

.0351 


nSTA 
* UiJ\> 

1.042 

.0351 

0 

¥U 

.12 

er 

¥ 

.09 

1.042 

.0350 


l.CCO 

1.040 

.0351 

.6 

.13 

n 

¥ 4. 

.10 

1.048 

AXC*-! 
f vJu i 



urao) &otil vtr±uL.Jkva 

1 I uuc I oW \Jt I »t? 1/ r 


( u~ ) 

.0013 

.0025 

♦0022 

.0033 

.0011 

.0014 

.0034 

.0008 

.0014 

.0017 

.0014 

.0013 

.0011 

.0010 

.0013 

.(>015 

.0014 

.0010 

.0011 

.0010 

.0021 

.0016 

.0020 

.0016 

.0019 


( i 


Ur/Uzo 
.014 
.022 
.025 
♦015 
.035 
.026 
♦034 
.022 
.021 
.013 
.016 
.007 
-.002 
-.005 
.004 
.011 
- . 006 
.010 
.011 
.015 
.013 
.021 
.017 
.014 
.011 


.73) 


(I/-) 

.0015 

.0016 

.0016 

.0017 

.0018 

.0039 

.0035 

.0036 

.0037 

.0024 

.0016 

.0015 

.0021 

.0035 

.0025 

.0014 

.0020 

.0013 

.0026 

.0022 

♦0023 

.0020 

.0015 

.0022 

.0033 
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Table H34. 


rrur^ ir 

I XVI. 


T»rTnrM»^r 

XltLrXliultOU 


ANGLE (5EG) = O.i, 


Zc/C 


PRESSURE SATA 
s= 2,06 , R = 66,7 


1 


wr>r>MAi r*yrn 
itunnnuxi.ui> 

EXIT 

TOTA 

r 

1. 

STATIC. 

TOTAL PRESSURE 

i nixwCH I inu 

ANGLE 

FRESURE 

PRESSURE 

RECOVERY 

r Uux i xun 



PT2 


f2 




nr tn 

X* 1 / ^ 

n- f r \ 

i?ci» \Ti i 

KPs < 

L/~) 

KPs 

(T/-) 

PT2/PT1 

( W~ ) 


■KB 


100.29 

.017 

99.75 

,017 






100.29 

.017 

99.75 

.017 






100.29 

.017 

99.75 

.017 



^ rc»A 

1.1 

.14 

,100.29 

.017 

99.75 

.017 



-.400 

n A 
X » V 

.07 

100.23 

.017 

99,75 

.017 

.9999 


-.350 

1.4 

« X.X 

100.28 

.017 

99,76 

.017 

.9999 


« TAA 
♦ t^VV 

1.9 

.13 

100.23 

.017 

99.75 

.017 

,9999 


- '?>='A 

* X.VIV 

i A 
X 

.20 

100.27 

.017 

99.75 

.017 

.9998 

.00024 

- ^>AA 
f ^VV 

1.2 

n4 

fiLx 

100.25 

.017 

99.75 

.017 

,9996 


-.150 

1.1 

.13 

100.25 

.017 

99.75 

.017 

,9996 

.00024 

.100 

.9 


100.22 

.013 

99.75 

.017 

.9993 


-.050 

I 

♦ T 


100.20 

.017 

99.75 

.017 

.9991 


A AAA 
V ♦ VW 

A 
♦ X. 

.11 

. 100.13 

.017 

99.75 

.017 

.7989 

IQ 

AfTA 

♦ vav 

.3 

.20 

100.13 

.017 

99.75 

.017 


IQ 

.100 

.3 

.12 

100.17 

.017 

99.75 

,017 

.9990 

IQ ' 3 


♦ 7 

.03 

100.20 

.017 

99.75 

.017 

.9991 

IQ 


.4' 

.11 

100.21 

.017 

99,76 

.017 

.9992 

IQ * 4 


.6 

.09 

100.24 

.017 

99,76 

.017 

.9995 

IQ s % 

.300 

.7 

♦ 14 

4 A/\ AC 

ivv 

.017 

99,76 

.017 

,9996 

1^^ % 

.350 

n 
f ^ 

.12 

100.26 

♦017 

99,76 

.017 

,9997 

% 

.400 

"7 

.13 

100.27 

.017 

99,77 

.017 

.9993 

.00024 

.550 

■» n 
X 

.10 

100.29 

.017 

99.76 

.017 


1^^ 

.700 

1.0 

.03 

100.23 

.017 

99.76 

.017 

,9999 

.00024 

.350 

.7 

.11 

100.29 

.017 

99.76 

.017 

1.0000 

.00024 

1.000 

.6 

.17 

100.29 

.017 

99.76 

.017 

1.0000 

,00024 


U?alr5 

Sill To 

»si PrssBur 

s ?T1 

-100.29 

KPs 

(f/- .017) 


orSLrcoiii SLat'ii. Prasaurc ?1 — 99^30 KPs (}■/- *017) 







»mi r 
iiuuu 


Table H35. riVC 

TMCTT^cwrc r 

litOA A^ui^Uk. rinvfKmim 


fsnr-r^nitnr- 
1 nuuuuiVL. 


/ T>rr \ 

\ x»L.u / -- 


nnnmr 

I U04^1L 
0.0 


v«ni\L. 


7- /r* 
i»u/ u 


iirJ nnxTV t>A7A 
vci.uuji 1 i A>n ) rt 

= 2*06 y R = 03*3 % 


\tnr>^Ai T7r*t% 



iinnuAi T7rn 
nuiVfini-j. A.L.I.* 





NORMALIZED 



TANGENTIAL 


TATAI ril“l nATTV 
I u 1 nu VL.UUW1 1 1 



Vt 

^GCITY COMPONE, 

NTS 


PCGITION 



K*-i A ..t. 
t J. VUU 

Aria 

Yoiii Am a 








OTT /rj 
4* 1 / a 

U/Uxu 

(1/-) 

Oea 

{ h/r) 

/ 

\ 

h'-) 

UX./ U4.M 

( 'f/-) 

Ul/Uzo 

( 1-/-) 

Or /Uzo 

< l/~ > 

-1*000 

1*043 

*0349 

4 4 

A 4 7 

*07 

4 J7 
1 4 uf 

.15 

1.043 

.0349 

-.023 

.0023 

♦026 

.0015 

-*C50 

■f A jM 
A 4 V7 

*0349 

1*4 

*03 

r 

4 U 

*33 

4 A4 4 
1 4 V71 

.0349 

-.010 

.0060 

.025 

.0017 

„ *7AA 
♦ / VV 

1*049 

.0349 

1*5 

*03 ■ 

4 

4 1 

.11 

1.049 

.0349 

-.002 

.0020 

.023 

.0017 

-*550 

1*037 

.0349 

1*0 

4 A 
4 14. 

4 U 

.07 

1.036 

.0349 

-.009 

.0013 

.032 

.0025 

-*■400 

1*036 

*0349 

7 

4/ 

.14 

^ 4 

4 1 

.14 

1.036 

.0349' 

.003 

.0026 

.013 

.0026 

- 7KTA 
4 UOV 

1.024 

*0349 

1*9 

4 A 
4 IV 

*0 

*21 

1.023 

.0349 

-.000 

.0033 

.034 

.0022 

- 

♦ uvv 

1.017 

.0349 

n A 

^44. 

*13 

-*5 

*09 

1.016 

.0343 

.009 

.0016 

.040 

.0034 

_ OETA 
4 4*a\; 

1*007 

♦0351 

2*0 

*09 

*0 

♦ 10 

1.006 

.0350 

-.000 

.ooio 

♦035 

♦0019 

-*200 

*.763 

*0349 

1*4 

4 r 
4 lU 

*3 

♦ 03 

,763 

• .0349 

-.005 

.0014 

. .024 

*0027 

^ 4 tTA 

♦ 4.0V 

*967 

*0353 

*6 

*10 

-.4 

*07 

.969 

A7CT7 

4 vUtJtJ 

, .007 

.0012 

.009 

*0013 

-*100 

*744 

*0352 

*3 

*14 

A. 
4 4. 

.12 

.944 

.0352 

-.004 

.0020 

♦005 

*0023 

-*050 

*707 

*0354 

*1 

1 A 
4 IV 

•■*0 

,15 

.907 

.0354 

.001 

.0024 

.002 

*0016 

0*000 

*710 

*0351 

^ 7 

4 / 

*09 

-*1 

.08 

.910 

.0351 

.002 

.0012 

-.010 

*0014 

♦ 050 

*700 

ATB*^ 

4 

"*0 

4 4 
4 11 

*4 

.12 

.903 

.0352 

-.006 

.0019 

-.013 

.0018 

4 AA 
♦ 4. W 

*915 

*0352 

-.2 

*12 

1*2 

.29 

.915 

.0351 

-.020 

.0047 

-.003 

.0020 

4 ern 
4 4UV 

*926 

,0351 

*3 

*09 

*1 

.17 

.926 

.0351 

-.002 

AAA-* 
4 VV4L/ 

.005 

*0015 

*200 

*764 

*0349 

••* 

4 / 

.06 

*3 

.07 

.964 

.0349 

-.014 

.0016 

.011 

*0011 

*250 

*732 

.0354 

*9 

*13 

1*3 

.12 

.932 

.0353 

--.022 

.0023 

.015 

*0024 

*300 

*790 

*0349 

*3 

.07 

4 A 
14V 

.11 

.970 

.0349 

-.013 

.0020 

.013 

.0017 

*350 

4 AAir 
*V 4 VN/W 

*0350 

C' 
4 vl 

*09 

1*2 

4 A 
4 14. 

1.005 

.0350 

_ AAA 
4 V4.4; 

.0023 

♦009 

.0015 

1 AA 
♦ 7VV 

1.000 

*0349 

■» A 
A 4^ 

,07 

*7 ■ 

.13 

1.000 

♦ 0349 

-.016 

.0023 

♦021 

*0015 

*550 

1*017 

*0355 

4 n 
144. 

4 7 
4 1/ 

1*0 

AA 
4 4.V 

1.013 

.0355 

-.033 

.0037 

.021 

.0031 

*700 

1.034 

*0-349 

4 A 
14 4. 

♦ 11 

1*5 

.33 

1.033 

.0349 

,026 

.0059 

•.022 

.0021 

nern 

4 

4 AA7 
*L 4 V^U 

.0349 

1*1 

*07 

*0 

4 4 
4 17 

4 AAA 
1 4 V4.4. 

.0343 

-.014 

♦ 0025 

• .020 

.0014 

4 AAA 
X 4 S/W 

1*025 

.0349 

•» 4 

14 1 

AA 

4 VO 

*3 

A7 
4 X.O 

4 AAC 

1 4 V4.v> 

.0349 

-.015 

AA J 4 
4 VV7i. 

.020 

.0016 


ur^t^i v:om vt?xuw x u=> U4*u 
v«... nJ^.l^-.-a A«-r7-. 

> 1 uUc » ow ut » niiskxc 


no 4 - /- / 1 ^ ... 77 \ 

^/4U0}/:» \!/ fr/O/ 

0*0 Dca 
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Table H30. riVE-HGLE rRrGSGGC 

Tiif'T Ai>^C C ^ TVCf* ' — 
xixuj.i>tmix\au riiTOuC \ / — 


PRCDE WAKE PRESSURE BATA 
0.0 # Zc/C = 2.06 # R = 83v3 X 


unrjriJiAi T*Tirn 
nuixfini.. j. 

CVTT 
l-AX 1 


TOTAl 

1 w 1 nu 

STATI 

A 

w 

TOTAL PRESSURE 

TA>JOr*llXT Af 

1 niiuL. 1 T 1 xnu 

A>ir> 

niluL 

17 

i. 

PRESURE 

PRESSURE 

RECOVERY 




OTn 









i i X. 


rx. 




n*r /c- 

X 1 / 

Des { i 

/-) 

KPs i 

I/-) 

KPs ( 

f/-) 

PT2/PT1 

<f/-) 




100.23 

.017 

99.75 

.017 

.9999 

.00024 




100.23 

A4 -r 
♦ vx/ 

99.75 

.017 

.9999 

.00024 




100.29 

.017 

79.75 

.017 

.9999 

.00024 

. rer/% 
♦ ouv 



100.23 

.017 

99.75 


.9999 

.00024 

inn 

»TVV 



100.23 

.017 

99,75 

.017 

.9999 

.00024 

TCA 

liJOV 

1.9 

.10 

100.27 

.017 

99.75 

.017 

.9998 

.00024 

- "^nn 

¥ UVV 

2.3 

^ X/ 

100.26 

.017 

99.75 

.017 

.9997 

.00024 


A A 
^ f V 

.09 

100.25 

.017 

99.75 

.017 

.9996 

.00024 

- nnn 

1.5 


100.21 

.017 

99.76 

.017 

.9992 

.00024 

_ leA 
♦ xuv 

“7 
♦ / 

.09 

100.22 

.013 

99.76 

.017 

.9993 

.00025 

-.100 

j; 

♦ T 

.13 

100.19 

.017 

99.76 

.017 

.9990 

.00024 

.oso 

•1 

» X 

.11 

100.16 

.017 

99.76 

.017 

.9987 

.00024 

A AAA 

V ♦ vw 

.7 

.09 

100.17 

.017 

- 99.76 

.017 

.9988 

.00024 

.050 

.9 

< -J 
f XX 

100.16 

.017 

99.76 

.017 . 

.9987 

.00024 

.100 



100.17 

.017 

99,76 

.017 

.9988 

,00024 

^ A 
» XUV 



100,18 

.017 

99.76 

.017 

.9989 

,00024 

AAA 
f iLVV 



100.21 

.017 

99.76 

.017 

.9992 

.00024 




100.23 

.018 

99.76 

.017 

.9994 

.00025 

.300 

1.3 

.11 

100.24 

.017 

99.76 

.017 

.9995 

.00024 

•7E*A 
♦ UiJV 

1.3 

.12 

100.25 

.017 

99.76 

.017 

.9996 

.00024 

iAA 
♦ -rvvr 

1.5 

.10 

100.25 

.017 

99.76 

.017 

.9996 

.00024 

rtTA 

2.2 

.19 

100.27 

.010 

99.76 

.017 

.9998 

,00025 

.700 

1.9 

.26 

100.29 

.017 

99.77 

.017 

1.0000 

.00024 

.350 

1.4 

.10 

100.28 

.017 

99.77 

.017 

.9999 

.00024 

1.000 

1.4 

♦ 15 

100.28 

.017 

99.77 

.017 

.9999 

.00024 


U?5lre5ffi Totsi Pressure PTl = 100.29 KPs (i/~ .017) 

Urstresiii Stsiic Pressure pl = 99.30 KPs i\/~ .017) 













Table H37. FIVE-HOLE PRESSURE PROSE WAKE VELOCITY DATA 

INCIDENCE ANGLE <BEG) = 5*0 # Zc/C = »94 » R = 4»2 X 


NORHALIZED 

TANGENTIAL 



NORHALIZED 
rOTAL VELOCITY 



VE 

NORMALIZED 
LOCITY COMPONENTS 


POSITION 

2T/S 

U/Uzo 

U/-) 

Pitch Ana 
Dea ( W- ) 

Yew Ana 
Dea ( +/- ) 

Uz/Uzo 

<+/-) 

Ut/Uzo 

k\/-) 

Ur /Uzo 

(+/-> 

-l.OOO 

.955 

,0322 

1,5 

.17 

1,0 

,12 

.952 

.0321 

.067 

.0030 

,024 

,0029 

-.850 

,922 

,0324 

1.0 

,12 

2,1 

.24 

.921 

-.0324 

,047 

.0042 

,017 

,0020 

-.700 

,932 

,0332 

1.2 

,14 

1,6 

,22 

.930 

.0331 

,055 

.0041 

.020 

,0024 

-,550 

.912 

,0323 

.5 

,12 

2,3 

.27 

.911 

.0322 

.043 

.0045 

,008 

,0019 

-.400 

,969 

,0325 

.5 

,08 

.9 

.18 

.966 

,0324 

.069 

.0038 

,009 

,0014 

-.350 

,944 

,0326 

.2 

,11 

1.8 

.23 

.942 

.0325 

,053 

,0042 

,003 

,0019 

-.300 

,918 

.0326 

-,1 

,11 

1.1 

.18 

.916 

.0326 

,062 

,0036 

-.001 

,0013 

-.250 

.892 

.0324 

-.2 

.13 

1.3 

,11 

.890 

.0323 

,053 

,0028 

-.002 

,0020 

-.200 

.911 

,0325 

,1 

.14 

.8 

,15 

.909 

.0324 

,067 

,0034 

.001 

.0022 

-.150 

.901 

.0325 

.5 

.13 

.7 

,13 

.893 

,0324 

.068 

,0032 

.007 

.0020 

-.100 

.851 

.0329 

.9 

,11 

.1 . 

,18 

.848 

.0323 

,073 

,0039 

.013 

,0018 

-.050 

.856 

.0330 

1.2 

.12 

.5 

,10 

.853 

.0329 

.067 

.0029 

.018 

.0019 

0.000 

,838 

.0333 

2.0 

,13 

,7 

.10 

.836 

.0332 

.063 

.0029 

.029 

.0022 

.050 

.809 

.0337 

2,1 

.15 

1,5 

.14 

.807 

,0336 

.050 

.0029 

.029 

.0024 

.100 

.858 

,0328 

1.6 

.15 

2.0 

.10 

.357 

,0327 

,045 

.0023 

.024 

,0024 

.150 

.893 

,0325 

1,3 

,07 

2,3 

.10 

,892 

,0325 

.042 

,0022 

,020 

.0013 

,200 

.925 

,0322 

,3 

.08 

2,7 

.08 

.924 

.0321 

,037 

,0019 

.013 

,0014 

.250 

.960 

,0322 

.7 

.08 

2,5 

.07 

.959 

.0322 

,043 

,0019 

,012 

,0014 

.300 

.959 

.0320 

1,1 

.10 

2.4 

,10 

.958 

,0320 

.043 

.0022 

,018 

,0013 

.350 

.946 

.0322 

1,3 

.10 

2.5 

,07 

.945 

,0322 

.041 

.0013 

,021 

.0013 

,400 

.956 

.0324 

,9 

.12 

2,6 

,10 

♦ 955 

,0323 

.040 

.0021 

,016 

,0020 

.550 

,955 

,0320 

1.3 

,08 

3.3 

.08 

.954 

,0320 

.023 

.0017 

.022 

,0015 

.700 

1.002 

,0323 

,9 

,09 

3.0 

,10 

1.002 

,0323 

,035 

.0021 

♦ 015 

,0016 

.850 

1,039 

,0320 

,9 

,09 

2.3 

.13 

1.038 

,0320 

.041 

.0027 

.017 

,0017 

1.000 

1,031 

.0321 

,9 

,09 

2,8 

.10 

1.030 

.0320 

,040 

,0022 

.016 

.0016 


Upslresfft Velocity Uzo = 30*3 ei/s (+/- ,70) 
Probe Yew Offset An^le = 5,0 Dea 
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Table H38.. FIVE-HOLE PRESSURE PROBE WAKE PRESSURE BATA 

INCIDENCE ANGLE (DEG) = 5.0 * Zc/C - »94 ? R = 4.2 Z 


NORMALIZED 

• EXIT 


TOTAL. 

STATIC 

TOTAL PRESSURE 

TANGENTIAL 


PRESURE 

PRESSURE 

RECOVERY 

POSITION 



PT2 


?2 



2T/S 

De^ (+/-) 

KPe (+/-) 

KPs ( f/- ) 


BZB 

ESFQHI 

4.3 

.13 

100.00 


99,52 .017 

.9988 



3.1 

♦23 

99.97 

.013 

99.52 .017 

.9985 



3.6 

.21 

99.98 

.019 

99.52 .017 

.9986 


-.550 

2.7 

.26 

99.96 

.017 

99.52 .017 

.9984 


-.400 

4.1 

.18 

100.02 

.013 

99.52 .017 

♦9990 


-.350 

3.2 

.23 

99.99 

.013 

99.52 .017 

♦9987 


-.300 

3.9 

.18 

99.97 

.018 

99,53 .017 

.9985 


-.250 

3.8 

.11 

99.95 

.017 

99.52 .017 

.9982 


-.200 

4.2 

.15 

99.97 

.018 

99.52 .017 

.9984 


-.150 

4,3 

.13 

99.96 

.017 

99.52 .017 

.9983 

E® 5 

-.100 

5.0 

.18 

99.91 

.017 

99.52 .017 

.9979 

R w a 

-.050 

4.6‘ 

.10 

99.91 

.017 

99.52 .017 

.9979 

R a 

0.000 

4.7 

.11 

99.89 

.013 

99.52 .017 

’.9977 

E w a 

.050 

4.1 

.14 

99.37 

.018 

99.53 .017 

.9975 

R a 

.100 

3.4 

.11 

99.92 

.017 

99.52 .017 

.9979 

K^a 

.150 

3.0 

.09 

99.95 

.017 

99.52 .017 

.9933 

n<i® ^ 

.200 

2.4 

.08 

99.93 

.017 

99.52 .017 

.9986 

D iT il 

♦250 

2.6 

.07 

100.01 

.017 

99.52 .017 

.9989 

Ri® ^ 

.300 

2.3 

♦ 10 

100.01 

.017 

99.52 .017 

♦ 9989 


.350 

2.3 

.03 

100.00 

.017 

99.52 .017 

.9983 

.00024 

.400 

2,6 

.10 

100.01 

.013 

99.52 .017 

.9989 


.550 

2.2 

.08 

100.01 

.017 

99.52 .017 



.700 

2.2- 

.10 

100.06 

.013 

99.52 .017 

.9994 


.850 


.12 

100.10 

.017 

99.52 .017 

.9993 


1.000 


.10 

100.09 

.017 

99.52 .017 

.9997 



Upstresm Tolei Pressure PTl = lOO.lZ^kPi (T/- .01/) 

UpstresB Slsiic Pressure f 1 = 99.59 KPs (T/- .017) 








Table H39. FIVE-HOLE PRESSURE PROSE WAKE VELOCITY DATA 

INCIDENCE ANGLE (DEG) = 5*0 * Zc/C = »94 » R = 3»3 t 


NORHALIZED 

TANGENTIAL 



NORMALIZED 
rOTAL VELOCITY 


• 

.. ..VE 

NORMALIZED 
LOCITY COMPONE 

NTS 


POSITION 

2T/S 

U/Uzo 

U /~) 

Pitch Ans 
De3 (T/~) 

Ybw And 
DBS (4/-) 

Uz/Uzo 

( 1/- ) 

Ut/Uzo 

(+/-> 

, Ur/Uzo 

(+/^> 

- 1.000 

1.025 

.0327 

1.3 

.15 

2.0 

.12 

1.023 

.0326 

.053 

.0028 

.024 

.0027 

-.850 

1.010 

♦ 0327 

i.o 

.16 

2.4 

.18 

1.009 

.0327 

.045 

.0035 

.017 

.0028 

-.700 

.992 

,0334 

1.0 

.12 

3.0 

.19 

.♦991 

.0334 

.034 

.0036 

.018 

.0022 

-.550 

1.012 

.0320 

.4 

.08 

2.2 

.16 

1.010 

.0319 

.049 

.0032 

.007 

.0014 

-.400 

.987 

.0323 

.0 

.14 

1.7 

.14 

.985 

.0323 

.057 

.0031 

.000 

.0025 

-.350 

.983 

.0320 

- 1.0 

.17 

2.3 

.14 

.982 

.0319 

.046 

.0028 

-.013 

.0030 

-.300 

.992 

.0322 

-.8 

.13 

1.7 

.09 

♦ 991 

.0321 

.057 

.0024 

-.014 

.0023 

-.250 

.980 

.0320 

-.9 

,15 

2.0 

.09 

♦ 978 

.0319 

.052 

.0023 

-.016 

.0026 

S'200 

■ ;958 

.0321 

;-.8 

.09 

1.8 

.09 

. 957 - 

.0320 

.054 

.0023 

-.014 

.0016 

-.150 

.934 

.0321 

^.5 

.09 

1.6 

.08 

♦ 933 

.0321 

.056 

.0023 

-.008 

.0015 

-.100 

.907 

.0322 

-.1 

.11 

2.1 

.09 

.906 

.0322 

.047 

.0021 

-.001 

.0018 

-.050 

■ .883 

.0326 

1.2 

.03 

i.7 

.08 

.831 

.0325 

.051 

.0023 

.018 

,0013 

0.000 

.370 

♦0326 

1.9 

.10 

1.9 

.08 

.368 

,0326 

.047 

.0022 

.029 

.0013 

.050 

.376 

.0325 

2.3 

.14 

2.2 

.12 

.374 

.0324 

.042 

.0024 

.036 

.0025 

.100 

.908 

.0323 

2.3 

.09 

2.7 

.13 

.907 

.0322 

,037 

.0024 

.037 

.0020 

.150 

.952 

,0320 

1.7 

.09 

3.1 

.09 

.951 

♦0320 

,032 

,0018 

.028 

.0017 

.200 

.985 

.0319 

1.5 

.11 

3.3 

.11 

.934 

.0319 

.029 

.0021 

.025 

.0021 

.250 

1.021 

.0320 

1.2 

.09 

2.7 

.10 

1.020 

.0319 

.042 

.0023 

.022 

.0017 

,300 

1.022 

♦ 0320 

1.4 

.09 

3.6 

.10 

1,021 

.0320 

.025 

.0019 

.025 

.0013 

.350 

1.031 

.0322 

1.1 

.13 

3.4 

.14 

1.030 

.0322 

.029 

.0027 

.021 

,0023 

.400 

1.057 

.0321 

1.5 

.07 

2.3 

.16 

1.056 

.0321 

,050 

.0033 

.028 

.0016 

.550 

1.049 

.0320 

1.8 

.11 

4.0 

.03 

1.048 

.0320 

.019 

.0016 

.033 

.0022 

.700 

1.054 

.0321 

.6 

.13 

3.7 

.13 

1.054 

.0321 

,024 

.0033 

.010 

.0025 

• .850 

1.068 

.0321 

*5 

.08 

" *5 

.25 

1.065 

.0320 

.084 

.0052 

.010 

.0015 

1.000 

. 1.067 

. 0321 , 

.6 

.09 

2.3 

.22 

1.066 

.0320 

,051 

.0044 

.012 

.0017 


Upsiresa Veiocilis Uzo = 30.8 a/s ( +/- .70) 
Probe Yaw Offset An^le = 5.0 De^ 


ro 

CO 

00 
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Table H40. FIVE-HOLE PRESSURE PROBE WAKE PRESSURE BATA 

INCIDENCE ANGLE <DEG> = 5.0 » Zc/C == .94 » R = 8.3 Z 


NORMALIZED 

EXIT 

TOTAL 

STATIC 

TOTAL PRESSURE 

TANGENTIAL 

ANGLE 

PRESURE 

PRESSURE 

RECOVERY 

POSITION 



PT2 

p2 




2T/S 

De^ 

(+/-) 

KPe 

(4/-) 

KPs 

<+/-) 

PT2/PT1 

(4/-) 


3.2 

.13 


.019 

99.51 


.9995 


-.850 

2.7 

.18 



99.52 

.017 

.9994 


-.700 

2.2 

.13 

B SBlif 


99.52 

.017 

.9992 

If!!®*! 

-.550 

2.8 

.16 

100.06 

.017 

99.52 

.017 

.9994 

♦00024 

-.400 

3.3 

.14 

100.04 

.013 

99.52 

.017 

.9992 

♦00025 

-.350 

2.9 

.14 

100.03 

.017 

99.51 

.017 

.9991 

.00024 

-.300 

3.4 

.09 

100.04 

.018 

99.52 

.017 

.9992 

.00024 

-.250 

3.2 

.10 

100.03 

.017 

99.51 

.017 

.9990 

.00024 

-.200 

3.3. 

.09 

100.01 

.017 

99.52 

.017 

.9989 

.00024 

-.150 

3.5 

.08 

99.98 

.017 

99.52 

.017 

.9986 

.00024 

-.100 

2.9 

.09 

99.96 

.017 

99.52 

.017 

.9983 

.00024 

-.050 

3.5 

.08 

99.93 

.017 

99.52 

.017 

.9981 

.00024 

0.000 

3.6 

.09 

99.92 

.017 

99.52 

.017 

.9980 

.00024 

.050 

3.6 

.13 

99.93 

.017 

99.52 

.017 

♦ 9981 

.00024 

.100 

3.3 

.11 

99.96 

.017 

99.52 

.017 

.9984 

.00024 

.150 

2.5 

.09 

100.00 

.017 

99.52 

.017 

, .9933 

.00024 

.200 

2.2 

.11 

100.03 

♦017 

99.52 

.017 

♦ 9991 

.00024 

.250 

2.6 

.10 

100.07 

.017 

99.51 

.017 

.9995 

.00024 

.300 

2.0 

.09 

100.07 

.017 

99.52 

.017 

.9995 

.00024 

.350 

. 2.0 

.14 

100.03 

.017 

99.52 

.017 

.9996 

.00024 

.400 

3.1 

.15 

100.10 

.017 

99.51 

.017 

.9998 

.00024 

♦ 550 

2.1 

.10 

100.10 

.017 

99.52 

.017 

.9998 

.00024 

.700 

1.4 

.17 

100.12 

.017 

99.52 

.017 

.9999 

.00024 

.850 

4.5 

.24 

100.12 

.017 

99.51 

.017 

1.0000 

.00024 

1.000 

2.8 

.22 

100.12 

.017 

99.51 

.017 

1.0000 

.00024 

UpstresB To 

[,3l Pressure PTl 

= 100.12 

KPs (4/- .017) 



Upstreaffl Sisiic Pressure p1 - 99.59 KPs (+/- .017) 












Table H41 . FIVE-HOLE PRESSURE PROBE WAKE VELOCITY BATA 

INCIDENCE ANGLE (DEG) =* 5,0 » Zc/C = ,94 » R - 12,5 % 


NORMALIZED 

TANGENTIAL 

POSITION 

2T/S 


NORMALIZED 
rOTAL VELOCITY 

VEl 

NORMALIZED 
.OCITY COMPONE 

NTS 

U/UZD 

(t/~) 

Pilch And 
Bed ( +/- ) 

Yaw And 
Ded (f/-) 

Uz/Uzo 

(+/-) 

Ul/Uzo 

(+/-> 

Ur/UzD 

(+/-) 

-1,000 

1,046 

.0319 

1.4 

.11 

2.5 

.10 

1.044 

.0319 

.045 

.0022 

,026 

,0021 

-,850 

1,041 

.0320 

1,3 

,10 

2.6 

.11 

1.039 

.0320 

,044 

.0024 

*'023 

,0020 

-,700 

1,039 

.0320 

,6 

,14 

3,3 

.10 

1,039 

,0320 

,032 

,0021 

,012 

,0026 

-,550 

1,031 

.0319 

,6 

,06 

2.8 

.07 

1,030 

,0318 

.040 

,0018 

♦012 

.0012 

-,400 

1.025 

.0318 

-,9 

.14 

2.4 

,13 

1,024 

,0318 

.047 

,0027 

-.016 

.0025 

-.350 

1.013 

.0319 

-1.3 

.14 

1,9 

.08 

1,016 

,0318 

,055 

,0022 

-.022 

.0026 

-.300 

1,011 

.0319 

-2,2 

,17 

2,1 

,11 

1,009 

,0319 

.051 

,0026 

-♦039 . 

.0032 

-,250 

,999 

.0319 

-1,1 

,11 



,997 

,0318 

.052 

,0025 

-.019 

.0020 

-.200 

,975 

.0319 

~,5 

.18 



,974 

,0313 

.053 

,0028 

-.003 

.0031 

-.150 

.946 

.0319 

-,9 

,12 



♦ 945 

,0319 

.051 

,0021 

-.014 

.0020 

-♦100 

.920 

,0321 

-,5 

,16 



.919 

,0321 

.043 

,0025 

-.007 

,0025 

-.050 

♦ 892 

.0324 

1,0 

.16 

2,0 

.08 

♦ 391 

,0323 

.047 

.0021 

,015 

,0025 

0,000 

.890 

.0323 

1.2 

.15 

2,3 

.09 

,389 

,0322 

.043 

.0021 

,019 

,0024 

.050 

♦ 909 

.0323 

2.0 

.16 

2.6 

,10 

,908 

.0322 

,037 

.0020 

,031 

,0023 

,100 

.948 

.0319 

2.3 

.11 

2.5 

,10 

,946 

.0319 

,041 

,0021 

,047 

,0024 

,150 

,977 

.0326 

1,4 

,10 

2.1 

,19 

,976 

.0326 

,049 

,0037 

,024 

.0018 

,200 

1,014 

.0313 

2,1 

.11 

3,1 

,11 

1,013 

.0318 

,034 

,0022 

♦ 038 

,0022 

,250 

1,039 

.0319 

1,7 

,14 

2.9 

.11 

1.033 

.0318 

.039 

.0024 

,031 

♦0027 

,300 

1.054 

.0319 

1.2 

♦ 12 

2.3 

,20 

1,053 

,0319 

,049 

,0039 

,023 

,0024 

♦ 350 

1,059 

.0319 

1.3 

.25 

3,0 

.12 

1.058 

,0319 

,033 

.0025 

.024 

,0047 

,400 

1,055 

.0319 

2,1 

,14 

3,4 

.11 

1,054 

,0319 

.030 

.0022 

,039 

.0029 

,550 

1,061 

.0319 

1,1 

.19 

3,0 

.11 

1,061 

,0319 

.038 

.0024 

,021 

,0035 

,700 

1,069 

.0320 

.3 

,17 

.9 

.09 

1,066 

.0319 

.077 

,0029 

,006 

.0032 

.850 

1.061 

.0319 

-,1 

.09 

3.1 

,10 

1,061 

,0319 

.035 

.0021 

-.002 

,0016 

1.000 

1,063 

.0319 

-.0 

.08 

3,1 

.14 

1,062 

,0319 

.035 

,0028 

-.000 

,0015 


UPslreBJB Veiocila Uzo = 30,3 b/b ( +/- .69) 
Probe Yaw Offset Anale = 5,0 Bed 


I 

PO 

0 

1 


O O 

TI 2 

T3 S 

9 2 
O 3& 
;sj n 

lO -a 

c ^ 

> Sf 


- 241 


ORIGfNAl' PAGE IS 
OF POOR QUALITY 


Table H42. FIVE-HOLE PRESSURE PROBE WAKE PRESSURE DATA 

INCIDENCE ANGLE <DEG) = 5.0 , Zc/C = .94 , R = 12.5 X 


NORMALIZED 

TANGENTIAL 

POSITION 

EXIT 

ANGLE 

TOTAL 

PRESURE 

PT2 

STATIC 

PRESSURE 

p2 

TOTAL PRESSURE 
RECOVERY 

2T/S 

De^ 

<+/-) 

KPa 

(F/-) 

kPa 

(F/-) 

PT2/PT1 

(F/“) 

-1.000 

mM 


100.10 

.017 

HSI 


*9998 

.00024 

“ »SS0 


■B 

100.09 

.017 


■Em 

.9997 

.00024 

-.700 

1.9 

.11 

100.09 

.017 

99.52 

.017 

.9997 

.00024 

"'♦bbO 

2.3 

.07 

100.08 

.017 

99.52 

.017 

.9996 

.00024 

-.400 

2.3 

.13 

100.07 

.017 

99.51 

.017 

.9995 

.00024 


3.4 

.09 

100.07 

.017 

99.52 

.017 ' 

.9995 

.00024 

“ #300 

3.6 

.14 

100.07 

.017 

99.52 

.017 

.9994 

.00024 

*" #250 

3.2 

.11 

100.05 

.017 

99i52 

.017 

.9993 

.00024 

-.200 

3.2 

.13 

100.03 

.017 

99.52 

.017 

.9991 

.00024 

—.150 

3.2 

.03 

99.99 

.017 

99.52 

.017 

.9987 

.00024 

-.100 

2.7 

.13 

99.97 

.017 

99.51 

.017 

.9984 

.00024 

~ #050 

3#2 

.09 

99.94 

.017 

99.52 

.017 

.9982 

.00024 

.0.000 

3.0 

.10 

99.94 

.017 

99.52 

.017 

.9982 

.00024 

#050 

3.1 

.13 

99.96 


99.51 

.017 

.9934 

.00024 

.100 

3TS 

.10 

100.00 


99.52 

.017 

.9988 

.00024 

.150 

3.2 

.18 

100.03 


99.52 

.017 

.9991 

.00025 

.200 

2.9 

.11 

100.07 


99.52 

.017 

.9995 

.00024 

#250 

2#/ 

.12 

100.09 


99.51. 

.017 

.9997 

.00024 

* tJOO 

2.9 

.19 

100.11 


99.51 

.017 

♦ 9999 

.00024 

♦ 350 

2.4 

.17 



99.52 

.017 

1.0000 

.00024 

.400 

2*6 

.13 

100.11 


99.52 

.017 

.9999 

.00024 

*550 

2.3 

.13 

100.12 


99.52 

.017 

1.0000 

.00024 

.700 

4.2 

.09 

100.12 

.017 

99.51 

.017 

■ 1.0000 

.00024 

#B50 

1.9 

.10 

100.12 

.017 

99.52 

.017 

1.0000 

.00024 

1.000 

1.9 

Mr rr4 

.14 

r^^TT. T^t 

100.12 
» r» 

.017 

99.52 

.017 

1.0000 

.00024 


UpsLreea Totsl Pressure PTl = 100.12 KPs (+/- .017) 

UF&treaa Sialic Pressure p 1 = 99.59 KPa (F/- .017) 




Table H43. FIVE-HOLE PRESSURE PROBE WAKE VELOCITY DATA 

INCIDENCE ANGLE <DEG) = 5,0 y Zc/C - .94 » R = 16,7 X 


NORHALIZED 

TANGENTIAL 

. 1 

NORMALIZED 
rOTAL VELOCITY 

• 

VE 

NORHALIZED 
uOCITY COHPONE 

NTS 

POSITION 



Pilch’AnS 

YoW 







2T/S 

U/Uzo 

< h'~) 

De^ 

( +/- ) 

Desi 

(+/-) 

Uz/Uzo .< •{•/“ ) 

Ul/Uzo 

(+/-) 

Up/Uzo 

(+/-) 

-1.000 

1.057 

♦ 0321 

1.2 

.08 

2.5 

.17 

1.056 

.0321 

♦046 

.0035 

.023 

.0016 

* f- 350 

1.062 

.0322 

1.2 

.05 

4.0 

.08 

i.061 

.0322 

.019 

.0016 

.023 

.0012 

-.700 

1.065 

.0322 

.8 

.08 

2.3 

. .11 

1.065 

.0321 

.041 

.0023 

.014 

.0016 

-.550 

1.059 

.0321 

.4 

.13 

rj 

i; # ^ 

.10 

1.053 

.0321 

.051 

.0025 

.006 

.0025 

-.400 

1.053 

.0321 

-.6 

.11 

2.1 

ai 

1.051 

.0321 

,054 

,0026 

-.012 

.0021 

-.350 

1.041 

.0321 

-1.9 

.16 

2.6 

.09 

1.039 

.0320 

.054 

.0024 

-.034 

.0030 

-.300 

1.046 

.0323 

-1.8 

.15 

' 1.7 

.20 

1.044 

.0323 

.060 

.0041 

-.034 

.0029 

"#250 

1.034 

.0321 

-1.5 

.12 

1,8 

.08 

1.032 

.0321 

.058 

.0023 

-.027 

.0024 

■-.200- 

1.005 

.0320- 

-1.1 

.20- 

1.6 

.11 

1.003 

.0320 

.059 

.0027. 

..-,019 

, .0036 

-.150 

.930 

.0322 

-1.2 

• .21 

1.7 

.09 

.973 

.0321 

.056 

.0024 

-.020 

.0037 

-.100 

.962 

.0321 

-.3 

• .18 

1.3 

.09 

♦ 960 

.0320 

.053 

.0023 

-.005 

.0031 

-.050 

.911 

.0324 

1.7 

.15 

1.6 

.11 

.909 

.0323 

' .054 

:.0026 

.027 

.0026 

0.000 

.388 

,0325 

1.5 

.20 

1.3 

.13 

• .337 

.0324 

.050 

.0027 

.024 

.0033 

♦ 050 

.366 

.0328 

1.7 

.28 

2.5 

.00 

.365 

.0323 

.038 

.0019 

.026 

.0044 

.100 

.925 

.0326 

2.7 

.17 

2.4 

♦ 15 

.923 

.0325 

.042 

♦ 0028 

.043 

.0032 

.150 

♦ 965 

.0322 

2.2 

.16 

2.2 

.11 

.963 

.0321 

.043 

.0025 

.036 

.0030 

.200 

♦ 994 

.0323 

3.1 

.13 

2.5 

.11 

.991 

.0322 

.044 

.0024 

.054 

.0036 

.250 

1.041 

.0321 

1.1 

.11 

1.9 

.10 

1.040 

.0320 

.057 

.0026 

.020 

.0021 

.300 

1.049 

.0321 

1.9 

.13 

2.5 

.12 

1.047 

.0320 

.045 

.0025 

.035 

.0026 

.350 

1.062 

.0322 



2.4 

.23 

1.060 

.0321 

.043 

.0044 

.020 

.0054 

.400 

1.057 

.0321 



2.1 

.11 

1.055 

.0320 

.054 

.0027 

.033 

.0027 

,550 

1.062 

.0322 



2.5 

.14 

■ 1.061 

.0321 

.046 

.0030 

.003 

.0047 

.700 

1.069 

.0322 

.1 

.17 

.3 

.22 

1.066 

.0321 

.079 

.0047 

.002 

.0031 

.350 

1.063 

.0321 

" -.2 

.14 

2.3 

♦ 13 

1.062 

.0321 

.041 

.0026 

-.004 

.0026 

1.000 

1.064 

.0321 

-.4 

.08 

..'9 

.20 

1.062 

.0321 

♦ 076 

♦ 0043 

-.007 

.0014 


UFslreoffi Veiocity lizo = 30,5 bi/s (+/- ,69) 
Probt Yaw OYTsgL An^ls “ 5,0 Da^ 
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Table H44. FIVE -HOLE PRESSURE PROBE WAKE PRESSURE BATA 

I?ICIDE?1CE ANGLE <BEG) = 5*0 ? Zc/C = »94 » R = 16.7 Z . 


NQRHALI2EB 

TANGENTIAL 

POSITION 

2T/S 


TOTAL 

PRESURE 

PT2 

STATIC 

PRESSURE 

p2 

TOTAL PRESSURE 
RECOVERY 

Be^ n- 

/-) 

KPs { 

T/-) 

KPs 

( i-/') 

PT2/PT1 

<+/-) 


2.8 

.16 

100.18 

.017 

99.59 

.017 

.9999 

.00024 

-.850 

1.6 

.07 

100.13' 

.017 

99.58 

.017 

.9999 

.00024 


2.3 

♦ 10 

100.19 

.017 

99.53 

.017 



-.550 

2.8 

.10 

100.18 

.017 

99.53 

.017 

.9999 

.00024 

-.400 

3.0 

.11 

100.18 

.017 

99.59 

.017 

.9999 


-.350 

3.5 

.11 

100.17 

.017 

99.59 

.017 

.9998 


-.300 

3.8 

.19 

100.17 

.018 

99.58 

.017 

.9998 

.00024 

-.250 

3.5 

.09 

100.15 

.017 

99.58 

.017 

.9996 


-.200 

3.5 

.12 

100.12 

.017 

99.59 

.017 

.9993 


-.150 

3.5 

.11 

100.10 

.017 

99.59 

.017 

.9991 


-.100 

3.2 

.09 

100.03 

.017 

99.59 

.017 

.9939 

.00024 

-.050 

3.8 

.12 

100.03 

.017 

99,59 

.017 

.9934 


0.000 



100.01 

.017 

99.59 

,017 

.9982 


.050 


.17 

99.99 

.017 

99.59 

.017 

.9980 


.100 


.16 

100.04 

.018 

99.58 

.017 

.9985 


.150 

3.6 

.13 

100.08 

.017 

99.58 

.017 

.9989 


.200 

4.0 

.16 

100.11 

.018 

99.53 

.017 

.9992 


.250 

3.3 

.10 

100.16 

.017 

99.58 

.017 

.9997 


.300 

3.1 

.12 

100.17 

.017 . 

99,59 

.017 

.9998 


.350 

2.8 

.24 

100.13. 

.017 

99.59 

.017 

1.0000 


.400 

3.4 

.12 

100.19 

.017 

99.59 

.017 

1.0000 


.550 

2.5 

.15 

100.19 

.017 

99.59 

.017 

1.0000 


.700 

4.2 

.22 

100.19 

.017 

99.58 

.017 



.350 

2.2 

.13 

100.19 

.017 

99.59 

.017 



1.000 

4.1 

.20 

100.19 

.017 

99.59 

.017 


.00024 


Upsiresa Tolsi Pressure PTl = 100.19 KPa (+/- .017) 

Urstresa Stslic Pressure f 1 = 99.66 KPs (+/- .017) 

















Table H45. FIVE-HOLE PRESSURE PROBE WAKE VELOCITY BATA 

INCIDENCE ANGLE (DEG) = 5*0 » Zc/C = .94 # R - 25.0 % 


NORMALIZED 



NORMALIZED 





NORMALIZED 



TANGENTIAL 


1 

'OTAL VELOCITY 



VE 

LOCITY COMPONENTS 


POSITION 



Pilch 

An^ 

Yaw Ana 








2T/S 

U/Uzo 

(+/-) 

De^ 

(+/-) 

Dea ( 

+/-) 

UZ/OZG 

(+/-) 

Ut/Uzo ( P/- ) 

Ur/Uzo 

(f/~) 

-1.000 

1.066 

.0320 

1.3 

,07 

1.3 

.03 

1.063 

.0319 

.069 

,0025 

.025 

.0014 

-.850 

1.069 

.0320 

♦ 7 

.10 

1.0 

.09 

1.066 

.0319 

.074 

.0027 

.013 

,0013 

-.700 

1.069 

.0320 

♦5 

.08 

.7 

.07 

1.066 

.0319 

.080 

.0027 

.009 

.0016 

-.550 

1.067 

.0320 

-.2 

.15 

1.2 

.12 

1.064 

.0319 

.072 

.0031 

-.004 

♦0023 

-.400 

1.063 

.0320 

-1.5 

.30 

.3 

.13 

1.060 

.0319 

.073 

.0033 

-.027 

.0056 

-.350 

1.052 

.0320 

-1.3 

.13 

1.0 

.08 

1.049 

.0319 

.074 

.0026 

-.024 

.0025 

-.300 

1.047 

.0319 

-1.6 

.17 

.3 

.07 

1.044 

.0318 

.077 

.0027 

-.028 

.0032 

-.250 

1.039 

.0319 

-1.0 

.09 

1.0 

.03 

1.037 

.0319 

.073 

.0027 

-.018 

.0017 

-.200 

i.,012 

.0321. 

-.3 

.13 

.3 

.11 

1.010 

.0320 

.074 

.0030 

-.005 

.0032 

-.150 

.992 

.0319 

,8 

.11 

.6 

.10 

.939 

.0313 

.077 

.0030 

.013 

.0020 

-.100 

.962 

.0320 

1.2 

.30 

*5 

.15 

.959 

.0319 

.075 

.0036 

.020 

.0050 

-.050 

.926 

.0321 

2.1 

.31 

.8 

.13 

♦ 923 

.0320 

.068 

.0033 

.034 

.0051 

0.000 

.914 

.0321 

2.6 

.17 

.7 

.13 

.911 

.0320 

.063 

.0032 

.041 

.0030 

.050 

.939 

.0320 

2.3 

.12 

1.2 

.16 

.936 

.0319 

.062 

.0034 

♦ 045 

.0025 

.100 

.985 

.0319 

2.2 

.24 

1.6 

.17 

.983 

♦0313 

.058 

.0034 

♦ 038 

.0043 

.150 

1.024 

.0319 

3.0 

.25 

1.4 

.12 

1.020 

.0313 

.064 

.0030 

♦ 054 

,0048 

.200 

1.039 

.0319 

3.7 

.17 

1.5 

.15 

1.035 

.0318 

.063 

.0034 

.067 

,0033 

.250 

.1.054 

.0320 

2.6 

.26 

1.4 

.17 

1.051 

.0319 

.065 

.0038 

.043 

.0049 

.300 

1.062 

.0320 

2.7 

.24 

1.5 

.10 

1.059 

.0319 

.064 

.0027 

.050 

.0047 

♦ 350 

1.060 

.0321 

2.9 

.37 

1.7 

.26 

1.057 

.0320 

.061 

.0052 

.054 

,0069 

.400 

1.069 

.0320 

2.3 

.32 

1.9 

.21 

1.067 

.0320 

.059 

.0043 

.043 

.0062 

.550 

1.069 

.0320 

.4 

.17 

1.3 

.15 

1.068 

,0320 

.059 

.0033 

.003 

.0032 

♦ 700 

1.062 

.0320 

-.3 

.09 

1.9 

.15 

1.061 

♦0319 

♦ 057 

.0033 

-.006 

.0017 

.850 

1.066 

.0320 

-1.1 

.10 

1.5 

.13 

1.064 

.0319 

.065 

.0031 

-.021 

.0019 

1.000 

1.063 

.0320 

-1.2 

.09 

1.0 

.09 

1.065 

.0319 

.074 

.0023 

-.023 

.0018 

Upslreeni VeJ 

.ocity U 

20 = 3C 

♦ 8 ffi/s 

(+/- 

.69) 



Probe YoW Offset An^le = 5.0 Des 
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Table H46. FiyE-HOLE PRESSURE PROBE WAKE PRESSURE DATA 

INCIDENCE ANGLE (DEG) = 5»0 # Zc/C = .94 , R = 25.0 1\ 





TOTAL 

STATIC 

TOTAL PRESSURE 

TANGENTIAL 


PRE3URE 

PRESSURE 

RECOVERY 




PT 

z. 

p2 




2T/S 


(f/-> 

KPb 

( i/~) 

KPb 

iW~) 

PT2/PT1 

(4/-) 

-1.000 

3.9 

.07 

■M4i» 


99,52 

.017 

1.0000 


-.850 

4.0 

.09 



99.52 

.017 



-.700 

4.3 

.07 

100.12 

,017 

99.51 

.017 

1.0000 


-.550 

3.S 

.12 

100.13 

,017 

99.52 

.017 



-.400 

4.4 

.15 

100.12 

.017 

99,52 

,017 

1.0000 


-.350 

4.2 

.03 

100.12 

.017 

99.53 

,017 

1.0000 


-.300 

4.5 

.09 

100.11 

.017 

99,52 

,017 

.9999 


-.250 

* *7 

T* jL. 

.08 

100.09 

.017 

99,51 

.017 

.9997 


-.200 

4.2 

.11 

100.06 

.017 

99,52 

.017 

.9994 


-.150 

4.5 


100.04 

,017 

99,52 

.017 

.9992 


-.100 

4.6 

.17 

100.02 

.017 

99.52 

.017 

♦ 9990 


-.050 

4.7 

.21 

99.93 

,017 

99,52 

.017 

.9986 


0.000 

5.0 

.14 

99.96 

.017 

99,51 

.017 

.9934 


.050 

4.7 

.15 

99,99 

,017 

99.52 

,017 

.9937 


.100 

4.0 

.19 

100.04 

.017 

99,52 

.017 

.9992 


.150 

4.7 

.19 

100.07 

.017 

99,51 

.017 

.9994 


.200 

5.1 

.16 

100.09 

.017 

99.52 

.017 

.9997 


.250 

4,4 

.21 

100,11 

.017 

99.52 

,017 

.9999 

♦00024 

.300 

4.4 

.17 

100.11 

,017 

99.51 

.017 

♦9999 


ft 350 

4.4 

,31 

100.12 

.017 

99.52 

.017 

1,0000 

..00024 

.400 

3.7 

.26 

100.13 

.017 

99,52 

♦017 

■iQum 


,550 

3.2 

.15 

100.13 

.017 

99,^2 

.017 



.700 

3.1 

*15 

100.12 

.017 

99.51 

,017 

1.0000 


.350 

3.7 

*12 

100.12 

.017 

99,52 

.017 

1.0000 


1.000 

4.2 

.09 

100.12 

.017 

99.51 

.017 

1.0000 



Urslrssffi Tolsl Pressure PTl = 100.12 KPs (I/- .017) 

Uestresw Slstic Pressure p 1 = 99.59 KPs (I/- .017) 














Table H47. FIVE-HOLE PRESSURE PROSE WAKE VELOCITY BATA 

INCIDENCE ANGLE U)EG) = 5*0 » Zc/C = *94 ? R = 33*3 % 


NORMALIZED 

TANGENTIAL 


1 

NORMALIZED 
rOTAL VELOCITY 




VE 

NORMALIZED 
uOCITY COMPONENTS 


POSITION 

2T/S 

U/Uzo 

( \/~) 

Pitch Ang 
Deg ( \/- ) 

Ybw Ang 
Deg ( ) 

Uz/Uzo 

iw-y 

Ut/Uzo < +/-■) 

Ur/UZD 

<+/-> 

-1*000 

1.068 

*0319 

-f 

f / 

: .13 

*7 

.11 

1.065 

.0319 

.081’ 

.0032 

.013 

.0024 

-♦850 

1.063 

.0319 

t X 

.09 

*6 

.07 

1.060 

.0313 

.081 

♦ 0028 

-.003 

.0017 

-*700 

^062 

.0319 

-.3 

♦ii 

.3 

■,09 

1.058 

.0318 

.036 

.0031 

-.006 

♦0020 

-*550 

i,.066 

.0319 

A 

♦ V 

.09 

*4 

♦ 09 

1.062 

♦0313 

.035 

.0030 

.000 

.0017 

-*400 

1.062 

♦ 03i9 

-.8 

♦ 13 


.03 

1.059 

.0313 

.082 

.0029 

-.015 

.0034 

-*350 

1.055 

.0319 

-.7 

.13 

n 

* X, 

.05 

1.051 

.0318 

.089 

.0029 

-.014 

.0034 

-♦300 

1.058 

.0319 

-.9 

.12 

.2 

.10 

1.055 

.0313 

.039 

.0032 

-.016 

.0022 

-*250 

1.035 

.0319 

-.9 

.16 

* X 

*03 

1.031 

.0313 

.038 

♦ 0031 

-.017 

.0029 

. -*200. 

1.014, 

.0318 

T 

.14 

-♦1 

.10 • 

1.009 

.0317 

.090 

♦ 0033 

.013 

.0024 

-.150 

.996 

.0319 

.3 

.30 

*5 

.09 

.992 

.0313 

.079 

.0029 

.006 

.0051 

-.100 

♦ 965 

.0321 

1.3 

.24 

.2 

.13 

.961 

.0320 

.031 

.0034 

♦021 

.0041 

-.050 

.933 

.0322 

.3 

.19 

C 
» vl 

.10 

.930 

.0321 

.073 

.0030 

.013 

.0031 

0.000 

.921 

.0321 

1.9 

.35 

.3 

.14 

.917 

.0320 

.076 

.0035 

.031 

♦ 0053 

.050 

.940 

.0322 

1.8 

♦36 

1*1 

.18 

.737 

.0321 

♦ 063 

.0036 

.030 

.0060 

.100 

.995 

.0318 

2.8 

*20 

1*1 

♦ 12 

.991 

.0317 

.063 

.0031 

.049 

.0033 

*150 

1.016 

.0319 

1.8 

*52 

*9 

.08 

1.013 

.0313 

.072 

.0027 

.032 

.0092 

♦ 200 

1.043 

.0319 

.3 

.30 

.3 

.09 

1.040 

.0313 

.076 

.0028 

♦005 

.0054 

.250 

i.050 

*0319 

4.6 

.30 

♦ 4 

.07 

1.043 

.0317 

.083 

.0023 

.085 


.300 

1*067 

.0320 

2.2 

♦ 20 

.6 

.10 

1.063 

.0313 

.031 

.0030 

.042 


.350 

1.067 

.0320 

2*1 

*39 

*7 

.10 

1.063 

.0319 

.030 

.0031 

♦ 039 

IQ w 

♦ 400 

1.064 

.0319 

1.9 

.15 

.5 

.11 

1.060 

.0318 

.083 

.0033 

.035 

IQ w 

.550 

1.066 

.0319 

.4 

.10 

*9 

.03 

1.063 

.0319 

.076 

,0027 

.003 

IQ rE 

*7Q0 

1.065 

.0319 

-1.0 

.07 

.6 

.06 

1.062 

.0313 

.081 

.0027 

-.019 

IQ M 

.350 

1.059 

.0319 

-1.2 

♦ 10 

, .6 

*06 

1.056 

.0313 

.082 

.0027 

-.022 

IQ w 

1.000 

1*060 

♦ 0319 

-1.2 

♦ 08 

* 6 

.08 

1.057 

♦0313 

.031. 

.0023 

-.023 







OPBtresR Velocity U 


♦ 3 Bt/3 


♦ 69 ) 



Probe Ybw Offset Angle = 5*0 Beg 


ro 

ai 

r 
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Table H48. FIVE -HOLE PRESSURE PROBE WAKE PRESSURE BATA 

INCIDENCE ANGLE <BEG) = 5.0 » Zc/C = .94 f R = 33.3 %, 


NORMALIZED 


sm 

TOTAL 

STATIC 

TOTAL PRESSURE 

TANGENTIAL 


PRESURE 

PRESSURE 

RECOVERY 

POSITION 



PT2 

p2 




2T/S 

De^ 

<f/-) 

KPa 

(+/-) 

KPs 

<+/-) 

PT2/PT1 

<+/-) 

-1.000 

4.4 

.11 

100.12 

.017 



1.0000 

♦00024 

-.350 

4.4 

.07 

100.12 

.017 



1.0000 

.00024 

-.700 

4.7i 

♦09 

100.12 

.017 

99.52 

.017 

1.0000 

.00024 

-.550 

4.6 

.09 

100.13 

.017 

99.52 

.017 

1.0001 

.00024 

-.400 

4.5 

.09 

100.12 

.017 

99.52 

.017 

1.0000 

.00024 

-.350 

4.9 

.06 

100.12 

.017 

99.53 

.017 

1.0000 

.00024 

-.300 

4.9 

.10 

100.12 

.017 

99.52 

.017 

1.0000 

.00024 

-.250 

4.9 

.08 

100.10 

.017 

99.52 

.017 

.9997 

.00024 

-.200 

e n 

♦ 10 

100.07 

.017 

99.52 

.017 

.9995 

.00024 

-.150 

4.6 

.09 

100.05 

.017 

99.52 

.017 

.9993 

.00024 

-.100 

5.0 

.14 

100.02 

.017 

99.52 

.017 

.9989 

.00024 

-.050 

4.6 

.11 

99.93 

.017 

99.52 

.017 

.9986 

.00024 

0.000 

5.1 

.19 

99.97 

.017 

99.52 

.017 

.9935 

.00024 

.050 

4.3 

.22 

99.99 

♦017 

99.51 

.017 

.9987 

.00024 

.100 

4.8 

¥ xO 

100.04 

.017 

99.51 

.017 

♦ 9992 

.00024 

.150 

4*5 

.22 

100.07 

.017 

99,52 

.017 

.9995 

.00024 

.200 

4.2 

.09 

100.10 

.017 

99.52 

.017 

.9998 

.00024 

OS' A. 

6.5 

.22 

100.11 

.017 

99.52 

.017 

.9999 

.00024 

♦ 300 

4.9 

♦ 13 

100.12 

.017 

99.51 

.017 

1.0000 

.00024 

.350 

4.8 

♦ 19 

100.12 

.017 

99.51 

.017 

1.0000 

.00024 

.400 

4.9 

.12 

100.12 

.017 

99.52 

.017 

1.0000 

.00024 

.550 

4.1 

.03 

100.12 

.017 

99.52 

.017 

1.0000 

.00024 

.700 

4.5 

.06 

100.12 

.017 

99.52 

.017 

1.0000 

.00024 

.850 

4.6 

.06 

100.12 

.017 

99.52 

.017 

1.0000 

.00024 

1.000 

4.6 

.08 

100.12 

.017 

99.52 

.017 

1.0000 

.00024 


Upstresji Tolsi Prs55ure PTl = 100.12 KPa 
UpstresB Static Pressure pi = 99.59 SPs 


(+/- .017) 
(f/- .017) 











Table H49. FIVE-HOLE: PRESSURE PROBE WAKE VELOCITY DATA 

INCIDEMCE ANGLE (DEG) = 5»0 .» Zc/C = *94 , R = 50.0 % 


NORMALIZED 



NORMALIZED 





NORMALIZED 



TANGENTIAL 


1 

^OTAL VELOCITY 



. VELOCITY 

COMPONE 

NTS 


POSITION 



Pitch AnS 

Ysu An^ 







2T/S 

U/Uzo 

( ) 

De^ 

( 4 /-) 

De^ 

( 4 /-) 

Uz/Uzo 

( 4 /~) 

Ut/Uzo ( 4 /- > 

Ur/Uzo 

( 4 /-) 

- 1.000 

1.062 

.0320 

-.1 

.07 

.2 

.13 

1 . 05 B 

.0318 

.089 

.0036 

-.002 

.0012 

-.850 

1.059 

.0319 

-.4 

.05 

-.0 

.06 

1.055 

.0313 

.093 

.0030 

-.008 

.0010 

-.700 

1.061 

.0320 

-.5 

.11 

.2 

.06 

1 .057 

.0318 

.039 

.0029 

-.009 

.0021 

-.550 

1.063 

.0320 

-.4 

.11 

.0 

.09 

1.059 

.0319 

.092 

.0032 

-.008 

.0020 

-.400 

1.066 

.0320 

- 1.1 

.20 

.2 

.14 

1.062 

.0319 

.089 

.0037 

-.021 

.0037 

-.350 

1.066 

.0320 

♦ 4 

.10 

.2 

.11 

1.062 

.0319 

.089 

.0034 

.008 

.0018 

-.300 

1.060 

♦ 0320 

-.0 

.11 

n 

t im 

.10 

1.056 

.0318 

,038 

.0033 

-.000 

.0021 

-.250 

1.051 

. 03 i 9 


.13 

.5 

.07 

1.043 

.0318 

.083 

.0029 

.004 

.0024 

-., 200 . 

1.027 

.0320 

.6 

.22 


• .08 

1.023 

.0319 

.083 

. 00.30 

.011 

.0040 

-.150 

i;ooi 

,.0319 

.5 

.20 


.03 

.993 

.0313 

.031 

.0030 

.008 

.0034 

-.100 

.946 

.0320 

1.3 

.12 


.10 

.942 

.0318 

.073 

.0031 

♦ 022 

.0021 

-.050 

.908 

.0323 

.4 

.16 

.8 

.12 

.906 

.0322 

,066 

,0030 

.006 

.0025 

0.000 

.912 

.0321 

1.2 

.23 

1.2 

.11 

.909 

.0321 

.060 

■ .0027 

♦019 

.0037 

.050 

. .943 

.0320 

.4 

♦ 17 

1.3 

.09 

.941 

.0320 

.060 

.0025 

.006 

,0029 

.100 

.993 

.0319 

2.3 

.26 

i .6 

.18 

.990 

.0318 

.058 

.0037 

.040 

.0047 

.150 

1.031 

.0319 

1.4 

.33 

1.3 

.12 

1,029 

.0313 

.066 

.0029 

.025 

.0060 

.200 

1.040 

.0319 

1.9 

.32 

1.0 

.07 

1.037 

.0313 

.073 

.0026 

.035 

.0059 

.250 

i .055 

.0320 

1.9 

.35 

1.2 

.14 

1.052 

.0319 

.070 

.0034 

.036 

.0066 

.300 

1.068 

.0320 

.7 

.16 

1.3 

.08 

1.066 

.0319 

.069 

.0025 

.012 

.0030 

.350 

1.063 

.0320 

2.0 

.14 

.7 

♦ 10 

1.060 

.0319 

.080 

.0030 

.036 

.0028 

.400 

1.062 

.0320 

.4 

.26 

.2 

.14 

1.058 

.0319 

.089 

.0037 

.007 

.0049 

.550 

1.064 

.0320 

-.4 

.16 

1.2 

.10 

1.062 

.0319 

.071 

.0029 

-.008 

.0029 

.700 

1.059 

.0320 


.12 

.7 

♦ 16 

1.056 

.0319 

.080 

,0033 

-.012 

.0022 

.350 

1.059 

.0320 

-.3 

.08 

.1 

.14 

1.056 

.0318 ■ 

.090 

.0037 

-.006 

. 0014 , 

1.000 

1.057 

.0319 

-.3 

.09 

1.0 

.08 

1.054 

,0319 

.074 

.0027 

-.015 

.0018 


UF3tre3» Velocity Uzo = 30*7 a/s ( ,f7- ,69) 
Probe Ybw Offset An^le = 5.0 DeM 
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Table H50. FIVE-HOLE PRESSURE PROBE WAKE PRESSURE BATA 

IKCIBENCE ARGLE (DEG) = 5»0 ? Zc/C = .94 . R = 50.0 % 


MORHALIZEB 

TANGENTIAL 

POSITION 

2T/S 


TOTAL 

PRESURE 

PT2 

STATIC 

PRESSURE 

p2 

TOTAL PRESSURE 
RECOVERY 

Des 

(+/-) 

KPs 

iW-) 

KPa 

(+/-) 

PT2/PT1 

(T/-) 

-1.000 

4.8 

.13 

mma 


99.52 

.017 

1.0000 


-.350 

5.0 

.06 



99.52 

.017 

1.0000 

.00024 

-.700 

4.9 

.07 

100.12 

.017 

99,52 

.017 

1.0000 

.00024 

-.550 

5.0 

.09 

100.12 

.017 

99.52 

.017 

1.0000 

.00024 

-.400 

4.9 

.14 

100.12 

.017 

99.52 

.017 

1.0000 

.00024 

-.350 

4.3 

.11 

100.12 

.017 

99.52 

.017 

1.0000 

.00024 

-.300 

4.3 

.10 

100.11 

.017 

99.51 

.017 

.9999 

.00024 

-.250 

4*5 

.07 

100.10 

i017 

99.51 

.017 

.9998 

.00024 

-.200 

4.7 

.09 

100.08 

.017 

99.52 

.017 

.9996 

.00024 

-.150 

4.7 

.09 

100.05 

.017 

99.51 

.017 

.9993 

.00024 

-.100 

4.9 

.10 

99.99 

.017 

99,51 

.017 

.9987 

.00024 

-.050 

4.2 

.12 

99.96 

.017 

99.52 

.017 

.9934 

.00024 

0.000 

4.0 

.13 

99.95 

.017 

99.51 

.017 

.9933 

.00024 

.050 

3.7 

.09 

99.93 

.017 

99.51 

.017 

.9986 

.00024 

.100 

4.1 

.21 

100.04 

.017 

99.51 

.017 

.9992 

.00024 

.150 

3.9 

.16 

100.08 

.017 

99.51 

.017 

.9996 

.00024 

♦200 

4.5 

.15 

100.10 

.017 

99.52 

.017 

.9998 

.00024 

.250 

4.3 

.20 

100.12 

.017 

99.52 

.017 

1.0000 

.00024 

.300 

3.7 

.08 

100.12 

.017 

99.51 

.017 

1.0000 

.00024 

.350 

4.7 

.11 

100.12 

.017 

99.51 

.017 

1.0000 

.00024 

.400 

4.8 

.14 

100.12 

.017 

99.52 

.017 

1.0000 

.00024 

.550 

3.9 

.10 

100.13 

.017 

99.52 

.017 

1.0001 

.00024 

.700 

4.4 

.16 

100.12 

.017 

99.52 

.017 

1.0000 

,00024 

.850 

4.9 

.14 

100.12 

.017 

99.52 

.017 

1.0000 

.00024 

1.000 

4.1 

.08 

100.12 

.017 

99.52 

.017 

1.0000 

.00024 


Upstreeru Total Pressure PTi = 100.12 KPs (+/- .017) 

Upstrsssi Static Pressure pt = 99.59 KPa (f/'- .017) 









Table H51. FIVE-HOLE PRESSURE PROBE WAKE VELOCITY DATA 

INCIDENCE angle (DEG) “ 5»0 * Zc/C = .94 » R = 66.7 X 


NORMALIZED 

TANGENTIAL 


■1 

NORMALIZED 
rOTAL VELOCITY 




, .. VEI 

NORMALIZED 
-OCITY COMPONE 

NTS 


POSITION 

2T/S 

U/Uzo 

(+/-) 

Pitch Ana 
Bea (+/-) 

Yew Ana 
Dsa (T/-) 

Uz/Uro (+/-) 

Ut/Uzo (+/-) 

Ur/Uzo 

<+/-) 

-1.000 

1.065 

.0320 

-.7 

.07 

■ .1 

.10 

,1.061 

.0319 

.091 

.0033 

-i014 

.0014 

-.850 

1.059 

.0320 

-.3 

.11 

.1 

.07 

1.055 

,0319 

.091 

.0030 

-.005 

.0021 

-.700 

1.058 

.0320 

-.1 

.08 

.4 

.07 

1.054 

.0319 

.084 

.0029 

-.003 

.0016 

-.550 

1.057 

.0320 

.6 

♦ 10 

.7 

.06 

1.054 

.0319 

.079 

.0026 

.011 

.0018 

-.400 

1.056 

.0320 

.2 

.09 

.7 

.10 

1.053 

.0319 

.079 

.0030 

.003 

.0017 

-.350 

1.056 

.0320 

1.2 

.16 

.9 

.08 

1.053 

.0319 

.075 

.0027 

.022 

.0031 

-.300 

1.050 

.0320 

1.1 

.09 

1.3 

.06 

1.048 

.0319 

.063 

.0024 

♦020 

.0018 

-.250 

1.038 

.0319 

1.4 

.07 

1.0 

.09 

1.035 

.0313 

.073 

.0023 

.025 

.0014 

-.200 

.995 

♦ 0319 

1.5 

.19 

.8- 

.11 

.972 

.0318 

.073 

.0030 

.026 

.0033 

-.iso 

.963 

.0323 

1.7 

.11 

.4 

.09 

.759 

.0322 

.077 

.0030 

.029 

.0021 

-.100 

.913 

.0322 


.!<> 

.8 

.11 

♦ 911 

.0321 

.067 

.0029 

.008 

.0016 

-.050 

.870 

.0325 

-.2 

.13 

1.2 

.12 

♦ 868 

.0325 

.057 

.0023 

-.003 

.0020 

0.000 

.879 

.0325 

.2 

.15 

1.3 

.09 

.877 

.0324 

.057 

,0025 

.003 

.0023 

.050 

.939 

.0321 

.0 

.19 

1.6 

.11 

.937 

.0320 

.056 

.0027 

.001 

.0031 

.100 

.996 

.0319 

1.1 

.22 

1.3 

.09 

♦774 

.0319 

,064 

.0026 

.020 

.0039 

.150 

1.032 

.0319 

1.0 

.15 

1.3 

.14 

1.030 

,0313 

.066 

.0033 

.018 

.0023 

.200 

1.047 

♦ 0319 

1.5 

.13 

1.0 

.09 

li044 

.0319 

.073 

.0027 

.027 

.0024 

.250 

1.057 

♦ 0320 

1.4 

.03 

.7 

.07 

1.054 

,0319 

.030 

♦ 0023 

.026 

.0017 

♦ 300 

1.054 

♦0320 

.9 

.12 

.3 

.05 

1.051 

♦0319 

.078 

.0026 

.017 

.0023 

.350 

1.063 

.0320 

T 
♦ / 

.11 

.7 

.07 

1.060 

.0319 

.075 

.0026 

.012 

.0021 

.400 

1.061 

.0320 

*5 

.20 

.3 

.13 

1.053 

.0319 

.073 

.0034 

.010 

.0037 

.550 

1.053 

.0320 

-.1 

.17 

1.1 

.10 

1.051 

.0319 

.071 

,0023 

-.001 

.0031 

.700 

1.056 

.0320 

.3 

.10 

.5 

.09 

1.052 

.0319 

.083 

.0030 

.005 

.0019 

.350 

1.057 

.0320 

’ .3 

.10 

.9. 

.11 

1.055 

.0319 

.075 

.0031 

♦ 005 

.0018 

1.000 

1.053 

.0320 

-.1 

.07 

.1»2 

.07 

1.056 

,0319 

.070 

.0025 

-.003 

.0012 


UFslreaiTi Velocily Uzo = 30.7 ffi/s <+/- .69) 
Probe Yew Offeei Ar.^le = 5.0 Ds5 
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Table H52. FIVE-HOLE PRESSURE PROBE WAKE PRESSURE DATA 

INCIDENCE ANGLE <DEG) = 5»0 » Zc/C = *94 / R = 66.7 Z 


NORNALIZED 

TANGENTIAL 

POSITION 

2T/S 


TOTAL 

PRESURE 

PT2 


TOTAL PRESSURE 
RECOVERY 

Ses 

(t/~) 

KPs 

( i/- ) 

KPs < f/- ) 

PT2/PT1 

(f/-) 

-1.000 

5.0 

.10 

■Ml 

.017 

99.52 

.017 

1.0000 

-.00024 

-.350 

4.9 

.07 

tPli 

.017 

99.53 

.017 

1.0000 

.00024 

-.700 

4.6 

.07 

100.12 

.017 

99.53 

.017 

1.0000 

.00024 

-.550 

4.3 

.06 

100.12 

.017 

99.52 

.017 

1.0000 

.00024 

-.400 

4.3 

.10 

100.12 

.017 

99.53 

.017 

1.0000 

.00024 

-.350 

4.2 

.09 

100.11 

.017 

99.52 

.017 

.9999 

.00024 

-.300 

3.9 

.07 

100.11 

.017 

99.52 

.017 

.9999 

.00024 

-.250 

4.3 

.09 

100.09 

.017 

99.52 

.017 

.9997 

.00024 

-.200 

4.5 

.12 

100.05 

.017 

99.52 

.017 

.9992 

.00024 

-.150 

4.9 

.10 

100.01 

.013 

99.52 

.017 

♦ 9989 

.00025 

-.100 

4.2 

.11 

99.97 

.017 

99.52 

.017 

.9984 

.00024 

-.050 

3.8 

.12 

99.93 

.017 

99.53 

.017 

.9981 

.00024 

0.000 

3.7 

.09 

99.93 

.017 

99.52 

.017 

.9931 

.00024 

.050 

3.4 

.11 

99.93 

.017 

99.51 

.017 

.9936 

.00024 

.100 

3.3 

.11 

100.05 

.017 

99.52 

.017 

.9993 

.00024 

.150 

3.8 

.14 

100.09 

.017 

99.52 

.017 

.9997 

,00024 

.200 

4.3 

.09 

100.11 

.017 

99.52 

.017 

.9999 

.00024 

.250 

4.5 

.07 

100.12 

,017 

99.52 

.017 

1.0000 

.00024 

.300 

4.3 

.06 

100.11 

.017 

99.52 

.017 

.9999 

.00024 

.350 

4.1 

.07 

100.12 

.017 

99.52 

.017 

1.0000 

.00024 

.400 

4.2 

.14 

100.12 

.017 

99.52 

.017 

1.0000 

.00024 

.550 

3.9 

.10 

100.12 

.017 

99,53 

.017 

1.0000 

.00024 

.700 

4.5 

.09 

100.12 

.017 

99.53 

.017 

1.0000 

.00024 

.850 

4.1 

.11 

100.12 

.017 

99,52 

.017 

1.0000 

.00024 

1.000 

3.3 

♦07 

100.12 

.017 

99.52 

.017 

1.0000 

.00024 


Upstresa Tolsl Pressure PTi = 100.12 KPs (1-/- .017) 

Upslres® Slstic Pressure p1 = 99.59 KPs (f/- .017) 







Table H53. FIVE-HOLE PRESSURE PROBE WAKE VELOCITY BATA 

IWCIBENCE ANGLE (BEG) = 5.0 , Zc/C = .94 » R = 33.3 X 


NORMALIZED 

TANGENTIAL 


NORMALIZED 
rOTAL VELOCITY 

VEI 

NORMALIZED 
.OCITY COMPONENTS 

POSITION 



Pitch 

An^ 

Ysw An^ 







2T/S 

U/Uza 

(f/~) 

Be^ 

( {-/- ) 

De^ 

(+/-) 

Uz/Uzo 

(+/-) 

Ut/Uzo 

(+/-) 

Ur/Uzo 

<T/-) 

-1.000 

1.053 

.0319 

.8 

.09 

* 5 

.09 

1.050 

.0318 

.082 

.0030 

.014 

.0016 

-.350 

1.052 

.0319 

.7 

.10 

1.0 

.13 

1.049 

,0313 

.073 

.0032 

.012 

.0020 

-.700 

1.057 

.0319 

.3 

.07 

1.3 

,11 

1.055 

.0319 

.067 

.0029 

.014 

.0014 

-.550 

1.055 

.0319 

1.3 

.07 

.8 

.13 

1.051 

.0313 

,077 

,0034 

.024 

.0015 

-.400 

1.055 

.0319 

1.4 

.09 

.9 

.14 

1.052 

.0318 

.075 

.0035 

.026 

.0019 

-.350 

1.043 

.0319 

1.6 

.10 

1,7 

.10 

1.046 

.0318 

.060 

.0026 

.030 

.0021 

-.300 

1.046 

.0319 

1.5 

.03 

1.0 

.09 

1.043 

.0313 

,073 

.0028 

.027 

.0017 

-.250 

1.029 

.0319 

1.5 

.16 

1.7 

.07 

1.027 

.0319 

.060 

.0023 

.027 

,0030 

-.200 

1.003 

.0319 

2.0 

,10 

1.4 

.08 

1.001 

.0318 

.063 

.0024 

.034 

,0021 

-. 1.50 

.984 

.0319 

1.5 

.09- 

1.0 

.10 

.981 ' 

.0313 

.063 

.0028 

*025 

,0017 

-.100 

.923 

.0322 

.4 

.11 

1.2 

.10 

.920 

,0322 

.061 

.0026 

.007 

.0013 

-.050 

.846 

.0332 

-.7 

.17 

1,1 

.16 

.844 

♦0331 

.057 

.0033 

-.011 

.0025 

0.000 

.818 

.0331 

-.5 

.18 

1.2 

.10 

.316 

.0331 

.054 

.0027 

-.007 

.0025 

.050 

.813 

.0334 

-2.1 

.23 

1.5 

.13 

.810 

,0333 

.050 

.0028 

-.030 

,0035 

.100 

.857 

.0329 

-1.2 

.18 

1.3 

.,18 

.355 

.0328 

,055 

.0034 

-.018 

,0027 

.150 

.937 

.0320 

-1.2 

.09 

1.1 

.10 

.935 

.0320 

,063 

.0027 

-.019 

.0016 

.200 

.970 

.0321 

.5 

.13 

.7 

.08 

.967 

.0320 

.072 

,0028 

.009 

.0022 

.250 

1.020 

.0319 

1.9 

.11 

.7 

.09 

1.016 

.0318 

.076 

,0029 

.035 

.0022 

.300 

1.039 

.0319 

2.1 

.10 

.8 

,07 

1.036 

.0318 

.077 

.0027 

.039 

.0022 

.350 

1.045 

.0319 

1.8 

.03 

.8 

.08 

1.042 

.0318 

.076 

.0027 

.033 

.0017 

.400 

1.049 

.0319 

1.6 

.10 

1.0 

.07 

1.046 

.0318 

.073 

.0026 

.030 

.0021 

.550 

1.052 

.0319 

1.0 

.13 

1.3 

.12 

1.050 

.0318 

.069 

.0031 

.019 

.0024 

.700 

1.042 

.0319 

.8 

.07 

.6 

.08 

1.039 

,0318 

.080 

.0029 

.014 

.0017 

.050 

1.043 

.0319 

.6 

.08 

.9 

.14 

1.040 

.0318 

,074 

,0034 

.012 

.0015 

1.000 

1.039 

.0319 

.6 

.07 

1.3 

.07 

1.037 

.0313 

Mb 

,0027 

.011 

,0014 


IJPBtreBffi Velocity Uzo = 30.7 ei/s < f/- .69) 
Probe Yew Offset AnSle = 5.0 Des 
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Table H54. FIVE-HGLE PRESSURE PROBE WAKE PRESSURE BATA 

INCIBENCE ANGLE (BEG) = 5»0 » Zc/C = ,94 j R = 83»3 % 


N0RNALI2ED 

TANGENTIAL 

POSITION 

2T/S 

EXIT 

ANGLE 

TOTAL 

PRESURE 

PT2 


Be3 n-/~) 

KPa 

(4/-) 

KPa (4/-) 

'1,000 



100.15 

.017 

99,56 .017 

-.850 



100,15 

,017 

99,56 ,017 

-.700 



100,16 

,017 

99.56 .017 

-.550 

4,4 

,13 

100,15 

,017 

99.56 .017 

-.400 

4,3 

,14 

100,15 

,017 

99,56 .017 

- ,350 

3,7 

,10 

100,15 

,017 

99.56 ,017 

-.300 

4.3 

,09 

100.15 

,017 

99,56 .017 

-,250 

3,6 

,09 

100,13 

♦ 017 

99.56 ,017 

-.200 

4.1 

.08 

100.09 

.017 

99.56 .017 

-.150 

4,2 

.10 

100,07 

,017 

99,55 ,017 

-,100 

3,3 

,10 

100,01 

.017 

99,56 ,017 

-,050 

4,0 

,16 

99,94 

.018 

99,56 ,017 

0,000 

3,3 

.11 

99,92 

,017 

99,57 ,017 

,050 

4,1 

.16 

99,91 

,017 

99.56 .017 

.100 

3,9 

,18 

99.96 

.017 

99,56 ,017 

.150 

4,1 

,10 

100,03 

,017 

99,56 .017 

.200 

4.3 

.08 

100,07 

,018 

99,56 ,017 

,250 

4,7 

,10 

100.12 

.017 

99,56 ,017 

,300 

4,8 

,08 

100,13 

,017 

99.56 ,017 

.350 

4,5 

.08 

100,14 

,017 

99.56 ,017 

,400 

4,3 

.08 

100.15 

,017 

99.56 ,017 

.550 

3,9 

,12 

100,15 

,017 

99,56 ,017 

,700 

4,5 

,08 

100,15 

.017 

99.57 ,017 

,850 

4,1 

,14 

100,14 

,017 

99.56 .017 

1,000 

3,3 

,09 

100.15 

,017 

99,57 ,017 


TOTAL PRESSURE 
RECOVERY 


PT2/PT1 ( +/-) 


1,0000 

1,0000 

1,0001 

1,0000 

1,0000 

1,0000 

,9999 

,9997 

,9994 

,9992 

,9986 

,9979 

♦9977 

,9976 

♦9980 

,9987 

,9991 

,9996 

,9998 

,9999 

,9999 

,9999 

,9999 

,9999 

.9999 


.00024 

,00024 

,00024 

,00024 

,00024 

,00024 

,00024 

,00024 

.00024 

,00024 

,00024 

,00024 

,00024 

,00024 

,00024 

,00024 

,00024 

,0002 

,00024 

,00024 

.00024 

,00024 

,00024 

,00024 

.00024 


Upstrea® Total Pressure PTi = 100.16 KPa (+/- ,0171 

Upslreaa Static Pressure p 1 = 99,62 KPa (+/- ,0171 









Table H55. FIVE-HOLE PRESSURE PROBE WAKE VELOCITY DATA 

IWeiDENCE ANGLE <DEG) = 5»0 » Zc/C = 2.07 » R - 4.2 % 


NORHALIZEB 

TANGENTIAL 

1 

NORMALIZED 
rOTAL VELOCITY 

VE 

NORMALIZED 
LOCITY COMPONE 

NTS 

POSITION 



Pitch 

AnS 

Yaw Ang 







2T/S 

U/Uzo 

( +/- ) 

DbS . 

(+/-) 

De^ 

(+/-) 

Uz/Uzo (f/-) 

Ut/UZD 

<+/-) 

Ur/Uzo 

(+/-) 

-1.000 

.952 

.0314 

1.1 

.08 

- o 
♦ ^ 

.09 

i943 

.0313 

.086 

.0032 

.019 

♦0015 

-.350 

.945 

.0316 

.7 

.12 

1.1 

.29 

.943 

.0316 

.065 

.0053 

.012 

.0020 

-.700 

,944 

.0321 

1.0 

.16 

,3 

.13 

.940 

.0319 

.077 

.0034 

.017 

.0027 

-.550 

,925 

.0317 

.4 

,13 

1,2 

.26 

.923 

.0317 

♦ 061 

.0047 

.007 

.0021 

-.400 

,932 

.0316 

.2 

.03 

~,2 

.13 

.928 

.0315 

.085 

.0036 

.003 

.0013 

-.350 

,908 

.0317 

.7 

.11 

-,2 

.12 

.904 

.0315 

.082 

.0034 

♦ Oil 

.0018 

-.300 

,917 

.0317 

.3 

.13 

-.1 

.11 

♦ 913 

.0316 

,031 

.0033 

.005 

.0020 

-.250 

.907 

.0319 

.9 

.09 

-.4 

.11 

.903 

.0317 

.086 

.0035 

.015 

.0016 

-.200 

,838 

.0319 

1.0 

.10 

-.9 

.09 

.883 

.0317 

.091 

.0036 

■ .016 

.0017 

-.150 

.874 

.0320 

1.0 

.11 

-.5 

.10 

.870 

.0319 

.034 

.0035 

.016 

♦0017 

-.100 

.868 

.0322 

1.4 

,18 

-.6 

. .11 

.864 

.0320 

.084 

.0035 

.021 

.0029 

-.050 

,854 

.0323 

1.5 

.10 

.1 

.13 

.851 

.0322 

.073 

.0033 

.023 

.0018 

0.000 

,849 

♦0322 

1.4 

.14 

.0 

.11 

.846 

.0321 

.074 

.0032 

.021 

.0022 

.050 

.852 

.0321 

1.6 

.11 

,5 

.11 

.849 

.0320 

.068 

,0030 

.023 

.0019 

.100 

,832 

,0319 

1.4 

.12 

.4 

.11 

.379 

.0318 

.070 

.0030 

.022 

.0019 

.150 

.895 

,0318 

1.0 

.12 

.9 

♦08 

.392 

.0313 

,064 

.0026 

.016 

.0019 

.200 

■ .904 

,0321 

■ 1.1 

.14 

1.4 

.11 

.902 

.0320 

.057 

.0027 

,017 

.0022 

♦ 250 

.896 

.0327 

1.4 

.11 

1.3 

.09 

.394 

.0326 

.059 

.0025 

,022 

.0019 

.300 

.919 

.0317 

1.3 

.09 

1.0 

.13 

.917 

.0316 

.064 

.0031 

.021 

.0016 

.350 

.905 

.0318 

1.4 

.12 

1.0 

.19 

.902 

.0317 

.064 

.0037 

.023 

.0020 

.400 

.900 

.0323 

1.4 

.14 

1.3 

.11 

.893 

.0322 

.058 

.0027 

.022 

.0023 

.550 

,925 

.0316 

1.0 

.14 

1.7 

.15 

■ ,923 

,0315 

.054 

.0030 

.016 

.0023 

.700 

.976 

.0314 

1.3. 

.08 

2.0 

.08 

.974 

.0314 

.051 

.0021 

.022 

.0015 

.3^50 

1.009 

.0315 

. .9 

.06 

1.3 

.14 

1.007 

,0314 

.065 

,0031 

.016 

.0012 

1.000 

1.002 

,0313 

.7 

.11 

1.6 

.13 

1.000 

.0313 

.060 

.0029 

,012 

.0019 


UpsireB® Velocity Uzo = 30.7 if./5 ( {•/- .63) 

Probe Yaw Offset An^le = 5«0 DeS 
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Table H56. FIVE-HGLE PRESSURE PROBE WAKE PRESSURE DATA 

INCIDENCE ANGLE (BEG) = 5*0 * Zc/C = 2*07 » R = 4.2 2 


NORNALIZEB 

TANGENTIAL 

POSITION 

2T/S 


TOTAL 

PRESURE 

PT2 

STATIC 

PRESSURE 

p2 

TOTAL PRESSURE 
RECQUERY 

Bs3 

(t/-) 

KPs 

(+/-) 

KPs 

iW~) 


bbe 


5.3 

.09 


MM 


K I 



. -.850 

4.0 

.29 

<>9 

Mm 





-.700 

4.3 

.13 


BBS 


H’ B 

.9936 

.00025 

-.550 

3.3 

.26 

99.65 

.017 

99.19 

.017 

♦9984 

.00024 

-.400 

5.2 

.13 

99.66 

.017 

99.19 

.017 

.9985 

.00024 

-.350 

5.2 

.12 

99.64 

.017 

99.19 

.017 

.9982 

.00024 

-.300 

5.1 

.11 

99.65 

.017 

99.19 

.017 

*9983 

♦00024 

-.250 

5.5 

,11 

99.64 

.017 

99.20 

.017 

.9983 

.00024 

-.200 

6.0 

.09 

99.63 

.017 

99.20 

,017 

.9931 

.00024 

-.150 

5.6 

.10 

99.62 

.017 

99.20 

.017 

.9980 

.00024 

-.100 

5.7 

.11 

99.61 

.017 

99.20 

.017 

.9980 

.00024 

-.050 . 

5.1 

.12 

99.60 

.017 

99.20 

.017 

.9978 

♦00024 

0.000 

c* O 
A 

.11 

99.60 

.017 

99.21 

.017 

.99.78 

.00024 

.050 

4.8 

.11 

99.60 

.017 

99.21 

.017 

.9979 

.00024 

.100 

4.3 

.11 

99.63 

.017 

99.21 

.017 

.9981 

.00024 

.150 

4.2 

.08 

99.64 

.017 

99.21 

.017 

.9983 

.00024 

,200 

3.3 

.12 

99.66 

.013 

99.21 

.017 

.9984 

.00025 

.250 

4.0 

.09 

99.65 

.019 

99,21 

.017 

.9984. 

.00025 

.300 

4.2 

.13 

99.68 

.017 

99.22 

.017 

.9936 

♦00024 

.350 

4.3 

.18 

99.66 

.017 

99,21 

.017 

♦ 9934 

.00024 

.400 

4.0 

.11 

99.66 

.013 

99.22 

.017 

.9984 

.00025 

.550 

3.5 

.15 

99.68 

.017 

99.21 

.017 

♦ 9986 

.00024 

.700 

3.2 

.08 

99.73 

.017 

97.21 

.017 

♦ 9991 

,00024 

.350 

3.3 

.13 

99.76 

.017 

99.20 

.017 

.9994 

.00024 

1.000 

3.5 

.13 

99.75 

.017 

99.21 

.017 

♦ 9994 

.00024 


UPstresa Tolsl Pressure PTl = 99.82 KPb (+/- .017) 

Upstresffi Sisiic Pressure pi = 99.27 KPs (f/- .017) 








Probe 


WAKE VELOCITY BATA 
Zc/C = 2.07 » R = 8.3 X . 


• NORH/^IZEB 
VaOCJTY COHPQNENTS 


1^ 

(+/-) 

U2/U20 

(+/-) 

Ut/Uzo 

(+/-) 

Ur/Uzo (+/-) 

.14 

.997 

.0317 

.056 

.0030 

.019 

.0025 

.13 

1.015 

.0316 

.068 

.0032 

.017 

,0017 

.17 

.973 

.0316 

.058 

.0037 

.013 

.0015 

.14 

.937 

.0313 

.065 

.0032 

.007 

.0016 

.09 

.931 

.0315 

.073 

.0028 

.004 

.0018 

.11 

.975 

.0314 

.031 

.0032 

.001 

.0013 

.12 

.959 

♦0314 

.078 

.0032 

.002 

.0016 

.14 

.947 

.0315 

.078 

.0035 

.006 

.0014 

.09 

.933 

.0315 

.080 

.0030 

.015 

.0016 

.10 

.922 

.0316 

.072 

♦ 0029 

.016 

.0020 

.09 

.904 

.0317 

.071 

.0029 

.021 

.0019 

.14 

.902 

.0313 

.062 

.0031 

.021 

♦ 0019 

.09 

.906 

.0317 

.064 

.0026 

.026 

,0013 

.13 

.911 

.0317 

.064 

.0030 

.030 

.0022 

.08 

.922 

.0317 

.058 

.0024 

.026 

.0016 

.08 

.952 

.0315 

.056 

.0023 

.026 

,0015 

.10 

.971 

♦0316 

.056 

.0025 

.025 

,0015 

.07 

.998 

.0315 

.054 

.0021 

.026 

.0013 

.09 

1.000 

.0315 

.059 

.0024 

,026 

,0015 

.10 

1.004 

.0316 

.052 

.0024 

.031 

.0020 

.07 

1.013 

.0316 

.053 

.0023 

.033 

.0019 

.10 

1.043 

.0316 

♦ 052 

.0024 

.025 

,0024 

.07 

1.049 

.0316 

♦ 044 

.0018 

.013 

,0016 

.11 

1.059 

.0316 

.046 

.0025 

.015 

.0017 

.15 

1.060 

.0316 

.064 

,0033 

,014 

.0013 

=3ff( Velocity U 

20 = 30 

♦ Z fft/ 5 

(W- 

.63) 


Yaw Offset An^ie = 5.0 Des 





ro 

OT 

o> 

I 



<9S 

p 
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Table H58. FIVE-HOLE PRESSURE PROBE WAKE PRESSURE BATA 

INCIDENCE ANGLE (BEG) = 5.0 » Zc/C = 2.07 » R = 3.3 V 


NORMALIZED 

TANGENTIAL 

POSITION 

2T/S 


TOTAL 

PRESURE 

PT2 

STATIC 

PRESSURE 

p2 

TOTAL PRESSURE 
RECOVERY 

Des ( 

i/-) 

KPs (+/-) 

KPs 

(P/-) 

PT2/PT1 

(P/-) 


HB 

BBM 

99.75 

.013 

99.21 


.9993 

.00024 




99.76 

♦ 017 


.017 

.9994 

.00024 


3.4 

.13 

99.74 

.017 

99.20 

mm 

.9993 

.00024 

'.550' 

3.8 

.14 

99.73 

♦013 


Bta 

.9991 

.00025 

-.400 

4.3 

.09 

99.72 

♦ 017 

99.20 

.017 

.9991 

.00024 

-.350 

4.8 

.11 

99.72 

♦017 

99,20 

.017 

.9990 

.00024 

-.300 

4.6 

.12 

99.70 

♦017 

99.20 

.017 

.9938 

.00024 

-.250 

4.3 

.14 

99.63 

♦017 

99,20 

.017 

.9987 

.00024 

-.200 

5.0 

♦09 

99.67 

,017 

99.20 

.017 

.9986 

.00024 

-.150 

4.6 

♦ 10 

99.66 

♦ 017 

99.20 

,017 

.9934 

.00024 

-.100 

4.7 

♦09 

99.65 

.017 

99.21 

.017 

.9983 

.00024 

-.050 

4.2 

♦ 14 

99.65 

♦017 

99.21 

.017 

.9933 

.00024 

0.000 

4.4 

♦09 

99.66 

.017 

99.21 

.017 

.9984 

.00024 

.050 

4.5 

♦ 12 

99.66 

.017 

99.21 

.017 

.9984 

.00024 

.100 

4.0 

♦08 

99.67 

.017 

99.21 

.017 

.9986 

.00024 

.150 

3.7 

♦08 

99.70 

.017 

99,21 

.017 

♦ 9989 

.00024 

.200 

3.6 

♦ 10 

99.72 

.017 

99.20 

.017 

.9990 

.00024 

.250 

3.4 

.07 

99.74 

.017 

99.20 

.017 

.9993 

♦00024 

.300 

3.7 

.09 

99.74 

,017 

99.20 

,017 

.9993 

.00024 

.350 

3.4 

♦ 10 

99.75 

.017 

99.20 

,017- 

.9993 

.00024 

.400 

3.8 

♦08 

99.75 

.017 

99.19 

.017 

.9994 

♦00024 

.550 

3.2 

.10 

99.79 

,017 

99.20 

.017 

.9997 

,00024 

.700 

2.5 

.07 

99.79 

,017 

99.20 

,017 

.9998 

.00024 

.850 

2.6 

♦ 11 

99.31 

.017 

99.20 

,017 

.9999 

.00024 

1.000 

3.5 

.15 

99.32 

.017 

99.21 

.017 


.00024 


UpslrestB Totsl Pressure PTl = 99.32 KPs (f/- .017) 

UpstresiB Slslic Pressure pl = 99.27 KPs K\I~ .017) 











Table. H59. FIVE -HOLE PRESSURE PROBE WftKE UELOCITY BATA 

INCIDENCE ANGLE (DEG) = 5.0 » Zc/C - 2.07 > R = 12.5 % 


NORHALIZED 

TANGENTIAL 


NORNALIZED 
rOTAL VELOCITY ' 

NORMALIZED 
VELOCITY COMPONENTS 

POSITION 



Pitch Ang 

Ysw An5 

■ 






2T/S 

U/Uzo 

(f/-) 

Des 

<+/-) 

De^ 

.(+/-) 

Uz/Uzo < 4/- ) 

Ut/Uzo 

(+/-) 

Ur/Uzo 

(+/-) 

-1.000 

1.013 

.0317 

1.1 

.10 

1.0 

.13 

1.010 

.0316 

.071 

.0032 

.020 

.0019 

-.350 

1.044 

.0317 

1.3 

.07 

.8 

.07 

1.041 

,0316 

.077 

.0027 

.024 

.0015 

-.700 

1.043 

.0313 

.7 

.13 

.8 

♦ 10 

1.040 

.0317 

.076 

.0030 

.014 

.0024 

-.550 

1.041 

.0319 

.7 

.09 

.6 

.08 

1.033 

.0313 

.080 

.0029 

.012 

.0016 

-.400 

1.032 

♦ 0317 

-.1 

.11 

1.3 

.16 

1.030 

.0316 

.067 

.0035 

-.002' 

.0020 

-.350 

1.006 

.0317 

-.0 

.09 

.7 

♦ 09 

1.004 

.0316 

.075 

♦ 0023 

-.000 

.0015 

-.300 

1.000 

.0317 

-.1 

.09 


.10 

.997 

.0316 

.073 

.0030 

-.002 

.0015 

-.250 

.994 

.0317 

-.0 

.11 

.3 

.07 

.991 

.0316 

.082 

.0029 

-.001 

.0019 

-.200 

♦ 974 

♦0317 

,2 

.10 

.7 

.10. 

.972 

-.0316 

.073 

.0029 

♦ 004 

.0016 

-.150 

.971 

.0317 

.7 

.09 

.6 

.11 ■ 

.968 

.0316 

.074 

.0031 

.011 

.0015 

-.100 

.958 

.0317 

.7 

.12 

.7 

.03 

.955 

.0317 

.071 

.0027 

.011 

.0021 

-.050 

.941 

.0318 

1.3 

.11 

.3 

.11 

.938 

.0317 

.069 

.0029 

.021 

.0020 

0.000 

.940 

.0318 

1.8 

.09 

1.0 

.09 

.937 

.0317 

.065 

.0027 

.030 

.0018 

.050 

.947 

.0313 

1.8 

.09 

1.2 

.10 

*945 

.0317 

.062 

.0026 

.030 

♦ 0018 

.100 

.951 

♦ 0319 

2.0 

.13 

1.6 

.09 

.949 

.0318 

.057 

.0025 

.034 

.0024 

.150 

.977 

.0317 

2.6 

♦ 10 

1.3 

.09 

.974 

.0316 

.062 

.0026 

.045 

.0023 

.200 

.991 

.0319 

2.1 

.12 

1.4 

.13 

.988 

.0313 

.062 

♦0031 

.036 

.0024 

.250 

1.015 

.0318 

2.1 

.12 

1.3 

.12 

1.013 

.0317 

.057 

.0027 

.037 

.0024 

.300 

1.025 

.0317 

2.0 

.03 

2.2 

.09 

1.023 

.0317 

.051 

.0022 

.036 

.0013 

.350 

1.044 

.0317 

1.8 

.07 

1.8 

.09 

1.042 

.0317 

.053 

.0024 

*033 

.0017 

.400 

1.049 

.0313 

2.4 

.11 

2.1 

.12 

1.047 

.0317 

.053 

.0023 

.043 

.0024 

.550 

1.071 

.0313 

1.9 

.10 

1.9 

.12 

1.069 

.0313 

.053 

.0023 

.035 

.0022 

.700 

1.078 

.0318 

1.4 

.08 

1.6 

.12 

1.076 

.0313 

.064 

.0029 

.027 

.0017 

.350 

r.074 

.0318 

.9 

.12 

2.0 

. .10 

1.072 

.0313 

.056 

.0025 

.018 

♦ 0023 

1.000 

1.071 

.0313 

.4 

.09 

1.8 

.13 

1.069 

.0313 

.060 

.0038 

.007 

,0018 


liF'slreBiTi Velocity Uzo'= 30.6 Ci/3 (+/- .69) 
Probe Ysw Offset Ansle = 5.0 DeS 
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Table H60. FIVE-HOLE PRESSURE PROBE WAKE PRESSURE DATA 

INCIDENCE ANGLE (BEG) = 5.0 t Ic/C ~ 2.07 t R = 12.5 Z 


NORMALIZED 


■■ 

TOTAL 

STATIC 

TOTAL PRESSURE 

TANGENTIAL 


PRESURE 

PRESSURE 

RECOVERY 

POSITION 



PT2 

p2 




2T/S 

Ms ( 4 

/-) 

KPa 

(4/-) 

KPs 

(4/-) 

PT2/PT1 

(4/-) 

-1.000 

4.2 

.13 


MM 


Km 

.9994 

.00024 

-.350 

4.4 

.07 




KSW 

.9997 

.00024 

-.700 

4.2 

.10 

99.78 

.017 

99.19 

.017 

.9996 

.00024 

-.550 

4.5 

.03 

99.78 

.017 

99.20 

.017 

♦9997 

.00024 

-.400 

3.7 

.13 

99.76 

.017 

99.19 

.017 

.9995 

.00024 

-.350 

4.3 

.09 

99.75 

.017 

99.20 

.017 

.9993 

.00024 

-.300 

4.5 

.10 

97.74 

.017 

99.20 

.017 

.9992 

.00024 

-.250 

4.7 

.07 

99,73 

.017 

99.20 

,017 

.9991 

.00024 

-.200 

4,3 

.10 

99.70 

.017 

99,19 

,017 

.9989 

.00024 

-.150 

4.4 

.11 

99.70 

.017 

99,20 

,017 

♦9939 

.00024 

-.100 

4.3 

.03 

99.68 

.017 

99.19 

.017 

.9937 

.00024 

-.050 

' 4.4 

.11 

99.67 

.017 , 

99,19 

.017 

.9985 

.00024 

0.000 

. 4.4 

.09 

99.67 

.017 

99.19 

,017 

.9985 

.00024 

.050 

4.2 

.10 

99.63 

.017 

99.19 

.017 

.9986 

.00024 

,100 

4.0 

.10 

99.68 

.017 

99.20 

.017 

.9987 

.00024 

.150 

4,5 

,10 

99.71 

.017 

99,19 

.017 

.9939 

.00024 

.200 

4.1 

,13 

99.72 

.017 

99.19 

.017 

.9990 

.00024 

,250 

3.3 

.12 

99.75 

.017 

99.19 

.017 

.9993 

.00024 

.300 

3.5 

.03 

99.76 

.017 

99.19 

.017 

. .9994 

.00024 

.350 

3.6 

.09 

99.78 

.017 

99.19 

♦ 017 

.9996 

.00024 

.400 

3.7 

.12 

99.73 

.017 

99,19 

,017 

.9997 

,00024 

.550 

3.7 

.12 

99.31 

.017 

99.19 

,017 

.9999 

,00024 

.700 

3.7 

,11 

99.32 

.017 

99,19 

.017 


.00024 

,850 

3.1 

.10 

99.81 

'.017 

99.19 

.017 


.00024 

1.000 

3.2 

.18 

99.32 

.017 

99.20 

.017 


.00024 


UP5tre3B Total Pressure PTl = 99.82 KP3 IW- .017) 

UFStresa Slstic Pressure f1 = 99.28 KPs (+/- .017) 












Table H61. FIVE -HOLE PRESSURE PROBE WAKE VELOCITY BATA 

IMCIBENCE ANGLE <DEG) = 5,0 ? Zc/C = 2,07 > R = 16,7 1 


NORMALIZED 

TANGENTIAL 

POSITION 


NORMALIZED 
TOTAL VELOCITY 
t Pilch AnS r 


NORMALIZED 
VELOCITY COMPONENTS 


Yaw Ar,3 


2T/S 

U/Uzo 

( I/- ) 

' De^ 

! 

[ 

: 

) ■v^ 

De^ 


Uz/Uzo 

< {-/- ) 

Ul/UzD ( 4/- ) 

Ur/UzD 

(4/-) 

-1,000 

1,054 

.0315 

1,4 

.10 

,7 

,12 

1,051 

,0314 

.030 

,0033 

,027 

♦0019 

-,850 

1,041 

,0313 

1,0 

,11 

,3 

.11 

1,033 

,0312 

.077 

,0030 

,013 

.0020 

-.700 

1,049 

,0313 

,9 

,09 

,6 

,03 

1,046 

,0312 

,030 

.0028 

,016 

,0017 

-.550 

1,043 

,0313 

.2 

,11 

1.2 

.13 

1,045 

.0313 

,070 

,0032 

,004 

,0021 

-.400 

1,039 

,0314 

-,2 

,20 

1,4 

,11 

1,037 

,0313 

,065 

.0029 

-,004 

,0036 

-♦350 

1,025 

.0312 

,0 

,10 

,5 

,09 

1,022 

,0312 

,080 

,0029 

.000 

,0013 

-.300 

1,019 

.0312 

,2 

,09 

,5 

.07 

1,016 

.0311 

,080 

.0028 

.004 

.0015 

-.250 

1,004 

,0312 

-.1 

,10 

t 

» / 

,09 

1,001 

.0311 

.076 

.0028 

-.001 

.0013 

-,200 

,981 

,0312 

,1 

,10 

*5 

,13 

,978 

,0312 

.077 

.0033 

,002 

.0017 

-.150 

,974 

,0312 

,6 

,11 

.7 

,09 

,972 

.0311 

,073 

,0028 

,010 

.0018 

-,100 

,960 

,0313 

1,3 

,12 

,6 

,03 

,957 

,0312 

,073 

.0027 

,021 

.0021 

-.050 

,945 

,0313 

1,2 

,13 

,6 

,10 

,942 

,0312 

,072 

,0029 

,019 

.0022 

0,000 

,946 

.0314 

1,7 

,21 

,9 

,10 

,943 

,0313 

,068 

,0028 

,028 

.0036 

,050 

,952 

,0313 

2.4 

,12 

,8 

,13 

,948 

,0312 

.070 

,0031 

.040 

.0024 

,100 

,976 

,0312 

2,8 

.15 

1,1 

,12 

♦973 

,0311 

.066 

,0029 

,048 

.0030 

,150 

.937 

,0313 

2,7 

,12 

1,4 

.10 

,934 

.0313 

.061 

.0026 

.046 

.0026 

,200 

1,002 

.0313 

2,6 

,10 

1.3 

,11 

,999 

,0312 

.065 

,0028 

,046 

,0023 

,250 

1,017 

,0313 

1.7 

,14 

1,7 

,08 

1,015 

,0313 

.059 

.0023 

,031 

.0027 

,300 

1,018 

,0313 

2,2 

.22 

1.1 

,21 

1,015 

,0312 

.069 

.0042 

,039 

.0041 

,350 

1,015 

,0314 

2,0 

,14 

1.5 

,10 

1,013 

,0313 

,061 

.0026 

.035 

,0023 

.400 

1,029 

,0320 

. 1,9 

.13 

1,6 

,16 

1,026 

.0319 

.060 

.0034 

,034 

,0026 

.550 

1,050 

.0313 

1,7 

.10 

1,4 

.13 

1.047 

.0313 

,066 

.0031 

.031 

,0020 

,700 

1.056 

,0313 

1,4 

,10 

2.0 

♦ 11 

1,054 

.0313 

.055 

,0026 

.026 

.0021 

.350 

1.058 

,0313 

,7 

,11 

,8 

,27 

1,055 

' ,0312 

♦ 078 

.0055 

.012 

.0021 

1,000 

1,060 

.0313 

,1 

.09 

1,5 

,15 

1,058 

,0313 

,065 

.0034 

,001 

.0017 


Probe YoW Offset Anaie = 5.0 DeS 
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Table H62. ' FIUE-HQLE PRESSURE PROBE WAKE PRESSURE DATA 

INCIDENCE ANGLE (BEG) = 5.0 i Zc/C =2.07 » R = 16.7 % 


N0RHALI2ED 

TANGENTIAL 

POSITION 

2T/S 


TOTAL 

PRE3URE 

PT2 

STATIC 

PRESSURE 

p 2 

TOTAL PRESSURE 
RECOVERY 

Be^ ( + 

/-) 

KPa (+/') 

KPa 

iW~) 

PT2/PT1 

(+/~) 




99.80 


99.19 

.017 

.9998 

.00024 


■in 

■ 

99,79 

.017 

99.20 

.017 

.9997 



4.5 

,08 

99.79 

.017 

99.19 

.017 

.9998 

mm 

-.550 

3.S 

♦ 13 

99.79 

.017 

99.19 

.017 

.9993 

.00024 

-.400 

3.6 

.11 

99,78 

.017 

97.19 

.017 

.9997 

.00024 

-.350 

4.5 

,09 

99.77 

.017 

99.19 

.017 

.9995 

.00024 

-.300 

4.5 

,07 

99,75 

.017 . 

99.19 

.017 

.9994 

.00024 

-.250 

4.3 

,09 

99,74 

.017 

99.19 

.017 

.9992 

.00024 

-.200 

4.5 

.13 

99,72 

.017 

99.19 

.017 

.9990 


-.150 

4.3 

,09 

99,71 

.017 

99.19 

.017 

.9989 

.00024 

-.100 

4.6 

,08 

99,70 

.017 

99.19 

.017 

.9988 

mm 

-.050 

4.5 

,10 

99,63 

.017 

99.19 

.017 

.9937 


0.000 

4,5 

.12 

99,69 

.017 

99.20 

.017 

.9937 

.00024 

.050 

4.9 

,13 

99,70 

.017 

99.20 

.017 

.9988 

.00024 

.100 

4.3 

,13 

■■ 99,72 

.017 

99.20 

.017 

.9990 

.00024 

,150 

4.5 

,11 

99,73 

.017 

99.20 

.017 

♦ 9991 


.200 

4.6 

.11 

99.75 

♦017 

99.20 

.017 

.9994 

.00024 

.250 

3.7 

.10 

99,77 

.017 

99.20 

.017 

.9995 


.300 

4.4 

,21 

99.77 

♦017 

99.21 

.017 

.9996 

.00024 

.350 

4.0 

.11 

99,76 

.017 

99.20 

.017 

.9995 

.00024 

.400 

3.8 

,15 

99.79 

.019 

99.21 

.017 

.9997 


.550 

4.0 

.13 

99,31 

.017 

99.21 

.017 



.700 ■ 


ICT 

99,32 

.017 

99,21 

.017 



.350 



99,32 

.017 

99.21 

.017 



1.000 



99,32 

.017- 

99.20 

.017 


.00024 


Upstresa Total Pressure PTl = 99.81 KPa (+/- .017) 

Upstreoa Siotlc Pressure p 1 = 99.27 KPa (f/- .017) 









Table H63. FIVE -HOLE PRESSURE PROSE WAKE VELOGITY CATA 

INCICENCE ANGLE {DEG) = 5.6 » Zc/C = 2,07 » R = 25.0 I 


NCRHALIZEB 

TANGENTIAL 

1 

NORNALIZEB 
rOTAL VELOCITY 

VE 

NORMALIZED 
L0CI.TY COHPONEi 

NTS 

POSITION 



Pitch An^ 

Yav# Ans 







2T/S 

U/Uzo 

( W- ) 

DB£S 

(+/-) 

De£i 


Uz/Uzo 

<+/-) 

Ut/Uzo 

(4/-) 

Ur/Uzo 

-1.000 

1.063 

.0313 

1.1, 

.10 

.4 

.07 

1.060 

.0312 

' .086 

.0029 

.021 

.0019 

=.350 

1.062 

f0313 

.3 

,06 

-.1 

.06 

lt058 

.0311 

.094 

.0030 

.015 

.0013 

-.700 

1.067 

.0313 

.7 

.06 

= .l 

.06 

1.064 

.0312 

,095 

.0030 

.017 

.0012 

-.550 

1.058 

.0313 

.3 

.03 

-.3 

.09 

1.054 

,0311 

,097 

.0033 

.005 

,0015 

-.400 

1.056. 

.0312 

,2 

.07 

-.3 

.10 

1.051 

,0311 

.097 

.0034 

.004 

.0013 

-.350 

1.043 

.0312 

.6 

.11 

,1 

,03 

1.039 

.0311 

, .089 

.0031 

.000 

,0020 

-.300 

1.045 

,0312 

-fO 

.10 

-.3 

.07 

1.041 

,0311 

,097 

.0032 

-.000 

.0018 

-.250 

1.027 

.0312 

.1 

*1? 

,1 

.09 

1.023 

,0311 

,033 

.0031 

.001 

.0035 

=.2Q0 ■ 

1.013 

.0312 

,ir 

* 

.16 

-.2 

.09 

1.009 

.0311 

,091 

.0032 

♦ 009 

.0028 

=.150 


.0312 

.5 

.13 

-.3 

,09 

.995 

.0310 

.092 

.0032 

♦ 009 

.0032 

-.100 

.777 

.0312 

1.6 

.20 

-.4 

.09 

.972 

*0311 

.092 

.0034 

.027 

,0035 

=.050 

,759 

,0312 

i.3 

.23 

-.3 

.09 

.954 

.0311 

,089 

,0032 

.030 

,0039 

0,000 

.758 

,0312 

n i 

.15 

-.3 

,13 

.753 

.0311 

.089 

.0036 

.044 

,0029 

.050 

.969 

♦ 0312 

2.3 

,14 

t.2 

,08 

.964 

.0310 

.033 

,0031 

,047 

.0028 

.100 

.774 

.0313 

3.8 

,15 

-.3 

.09 

.968 

.0311 

.039 

.0032 

.065 

.0033 

.150 

.937 

.0314 

2.7 

.16 

♦ 

.10 

.982 

♦0313 

.089 

.0033 

.047 

.0031 

.200 

1.007 

.0313 

3.5 

.03 

-.1 

.10 

l.COl 

.0311 

.089 

♦ 0032 

.062 

.0024 

.250 

1.022 

.0313 

3.3 

.15 

-.2 

.13 

1.016 

,0311 

,092 

.0036 

.059 

.0032 

.300 

1.042 

.0312 

3.1 

.11 

,4 

.10 

1.037 

.03li 

,083 

.0031 

.057 

.0026 

.350 

1.043 

,0314 

2.0 

.29 

n 

> ^ 

,11 

1.039 

,0312 

.087 

,0033 

♦ 036 

♦ 0054 

.400 . 

1.044 

.0312 

2.8 

.16 

.3 

,15 

1.039 

,0311 

.085 

,0037 

,051 

.0033 

.550 

1.064 

.0313 

2.1 

.11 

- .7. 

,12 

1.061 

.0312 

,079 

.0032 

.039 

.0024 

.700 

1.063 

.0313 

.4 

.09 

.1 

,18 

. 1 .059 

.0312 

.090 

.0042 

.008 

.0017 

.350 

1.063 

.0313 

-.3 

-.10 

.6 

.12 

1.065 

.0312 

.081 

.0033 

-.006 

.0018 

1.000 

1.066 

,0^3 

-.9 

.08 

,4 

.12 

1.063 

.0312 

■'.085 

.0034 

-.018 

.0016 

Uf 5 tr coiii V® ■ 

Loclty ,UzD = 30 

f' 7 fli/ s 

< {■/“ 

.'68 > 
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Table H64. FIVE-HOLE PRESSURE PROBE WAKE- PRESSURE DATA 

INCIDENCE ANGLE (DEG) = 5.0 ^ Zc/C = 2.07 t R = 25.0 %' 


NORHALIZEB 

TANGENTIAL 

POSITION 



TOTAL 

PRESURE 

PT2 


TOTAL PRESSURE 
RECOVERY 

2T/S 


SOI 

KPs 

( ^/-) 

KPs 


PT2/PT1 

(+/-) 


4.3 

.03 

99.31 

.017 

99.19 

..017 

1.0000 

.00024 

' -.850 

5.1 

.06 

99.31 

.017 

99.19 

,017 

1.0000 

.00024 

-.700 

5.2 

.06 

99.32 

.017 

99.19 

,017 

1.0000 

.00024 

-.550 

5.3 

.09 . 

99.31 

.017 

99.20 

.017 

1.0000 

.00024 


5.3 

.10 

99.81 

.017 

99.20 

;017 

.9999 

.00024 

-.350 

4.9 

.03 

99.30 

.017 

99.20 

.017 

.9998 

.00024 


5.3 

.07 

99.30 

.017 

99.20 

,017 

.9998 

.00024 

-.250 

4.9 

.09 

99.73 

.017 

99.20 

.017 

.9996 

.00024 

-.200 

5.2 

.09 

99.77 

.017 

99.21 

.017 , 

.9995 

.00024 

-.150 

5.3 

.09 

99.75 

.017 

99.20 

.017 

.9993 

.00024 

-.100 

5.6 

.11 

99.72 

.017 

99.20 

,017 . 

.9991 

.00024 

-.050 

5.6 

.11 

99,71 

.017 

99.20 

.017 

.9939 

.00024 

0.000 

6*0 

.13 

99.71 

.017 

99.21 

.017 

.9989 

.00024 

.050 

5.9 

.09 

99.72 

.017 

99.20 

.017 

.9990 

.00024 

.100 

. 6*5 

.11 

99.72 

.017 

99.20 

.017 ■ 

.9,991- . 

.00024 

.150 

5.3 

.12 

99.73 

.018 

99.20 

.017 

.9992 

.00024 

.200 

6*2 

.09 , 

99.76 

.017 

99.20 

.017 

,9994 

.00024 

.250 

6*1 

.13 

99.73 

.017 

99.21 

.017 

.9996 

.00024 


5.5 

.11 

99.79 

.017 

99,20 

.017 ■ 

,9998 

.00024 

.350 

5.2 

.15 

99.79 

.017 

99.20 

.017 

.9998 

.00024 

.400 

5.4 

.15 

‘99.79 

.017 

99,20 

.017 

.9998 

.00024 

.550 

4.3 

i n 

'99.32 

.017 

99,20 

.017' 

1.0000 

.00024 

.700 

4.9 

.18 

99.81 

.017 

99.20 

.017 

1.0000 

.00024 

.350 

4.4 

.12 

99.31 

.017 

99.19 

.017 

1.0000 

.00024 

1.000 

4.7 

.12 

, 99.31 

.017 

99.19 

.017 

1.0000. 

,00024 


Upsirsaa Toisl Pressure PTl = 99.81 KPs (P/- .017) 

Ups.treao Slelic Pressure el = 99.27 KPs (f/- .017) 








Table H65. FIVE-HOLE PRESSURE PROSE WAKE VELOCITY DATA ' 

IHCIBEHCE ANGLE (DEG) = 5*0 » Zc/C = 2*07 » R = 33,3 X 


NORMALIZED 

TANGENTIAL 


• 

NORMALIZED 
rOTAL VELOCITY 



VE 

NORMALIZED 
uOCITY COMPONENTS 


POSITION 

2T/S 

U/Uzo 

( t/-) 

Pitch Anii 
DeS ( {■/- ) 

Ysw An^ 

Db^ ( +/- ) 

Uz/Uzo 

( +/- ) 

Ut/Uzo 

(4/-) 

Ur/Uzo 

<4/~) 

-1,000 

1,072 

♦ 0314 

,6 

,03 

-.3 

,09 

1,067 

.0312 

,099 

,0034 

,011 

,0015 

-,850 

1,069 

,0313 

.3 

,11 

"*♦4 

,07 

1,064 

,0312 

,100 

,0032 

.005 

,0020 

-,700 

1,066 

,0313 

.1 

.09 

-.5 

,06 

1*061 

,0312 

,103 

,0032 

,001 

,0017 

-.550 

1,068 

,0313 

-.0 

.07 

-.9 

,08 

1.063 

,0312 

,109 

,0035 

-.000 

.0013 

-.400 

1.058 

.0313 

,2 

,08 

-1,0 

,09 

1.052 

.0312 

,111 

,0037 

,004 

.0015 

-.350 

1,049 

,0313 

,3 

.11 

-,9 

♦ 06 

1.044 

,0311 

,103 

,0034 

,006 

.0020 

-.300 

1.044 

.0313 

.7 

.10 

-.9 

,07 

1.038 

,0311 

,107 

,0035 

,017 

,0019 

-.250 

1,036 

.0313 

.9 

,09 

-.9 

,09 

1,030 

,0311 

,107 

,0036 

.016 

.0017 

-.200 

^1,016 

,0314 

.3 

,12 

-1.1 

,0? 

1.011 

,0313 

,103 

.0037 

.005 

.0021 

-.150 

.999 

,0313 

1,2 

,23 

-1,1 

,09 

.993 

.0311 

,106 

,0037 

,022 

,0041 

-.100 

.994 

,0313 

1,8 

,25 

-,7 

,08 

,989 

.0311 

,099 

,0034 

,031 

,0044 

-.050 

.977 

,0313 

1,0 

,33 

-1.1 

,09 

,972 

.0312 

,103 

,0037 

,018 

,0057 

0,000 

.971 

.0313 

2.0 

.22 

~,9 

,07 

,966 

,0311 

♦ 100 

,0034 

,033 

,0033 

.050 

.972 

.0312 

2,8 

,13 

-,8 

,08 

,966 

,0310 

,099 

,0034 

,048 

.0027 

,100 

,939 

.0313 

n C* 

.33 

-.9 

,12 

,983 

,0311 

,101 

,0038 

.044 

.0058 

.150 

.970 

,0312 

3,6 

,19 

-,9 

,07 

,933 

,0310 

.101 

,0034 

♦ 063 

,0038 

.200 

1,013 

,0312 

2,8 

,23 

-,7 

,11 

1,007 

,0311 

,101 

,0036 

,050 

.0043 

,250 

1,034 

,0313 

4,2 

,20 

“,9 

,07 

1,025 

,0310 

,106 

.0034 

.076 

.0042 

,300 

1,041 

,0313 

3,4 

,12 

-,5 

,09 

1,034 

,0311 

♦ 099 

,0034 

,061 

.0029 

.350 

1,049 

,0313 


,12 

-,3 

,07 

1,041 

.0311 

,105 

,0034 

,067 

,0029 

,400 

1.052 

,0313 


.16 

-,8 

,07 

1,045 

.0311 

,107 

,0034 

,052 

.0033 

,550 

1,058 

,0313 



-,7 

,09 

1.052 

.0312 

,105 

.0035 

,017 

.0022 

,700 

1,066 

,0313 



“,3 

,08 

1,061 

.0312 

,098 

.0032 

-.000 

,0016 

,350 

1,066 

.0313 



-,6 

,06 

1,061 

2 

,105 

,0033 

-.017 

.0013 

1.000 

1,067 

,0314 



-.6 

,09 

1,062 

A-M n 

4. 

,104 

.0035 

-.022 

.0013 






Ur Sl/P 

BolTi VeJ 

lOciiy U 

zo = 30 

♦ 3 Ri / 5 

(4/- 

.68) 
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Table H66. FIVE-HOLE PRESSURE PROBE WAKE PRESSURE BATA 

INCIDENCE ANGLE (DEG) = 5.0 ? Zc/C = 2.07 » R = 33.3 % 


NORHALIZEB 

TANGENTIAL 

POSITION 

2T/S 

mm 

TOTAL 

PRESURE 

PT2 

STATIC 
PRESSURE • 
p2 

TOTAL PRESSURE 
RECOVERY 

, 

DeM 

(+/-) 

KPb (f/-) 

KPb 

{+/-) 

PT2/PT1 

(+/-) 

-1.000 

5.3 

.09 

99.82 






-.350 

5.4 

.07 

99.81 

.017 




.00024 

-.700 

5.5 

.06 

99.82 

.017 

99.20 

.017 


♦00024 

-.550 

5.9 

.08 

99.82 

.017 

99.20 

.017 


.00024 

-.400 

6.0 

.09 

99.81 

♦017 

99.20 

.017 


.00024 

-.350 

5.9 

.06 

99.80 

.017 

99.20 

.017 

.9999 

,00024 

-.300 

6.0 

.08 

99.79 

.017 

99.19 

.017 

.9998 

.00024 

-.250 

6.0 

.09 

99.73 

.017 

99.19 

.017 

.9996 

.00024 

-.200 

6.1 

.09 

99.76 

.017 

99.20 

.017 

.9995 

.00024 

-.150 

6.2 

.10 

99.74 

.017 

99.20 

.017 

.9993 

.00024 

-.100 

6.0 

.11 

99.74 

.017 

99.20 

.017 

.9992 

♦00024 

-.050 

6.1 

.11 

99.72 

.017 

99.20 

.017 

.9991 

.00024 

0.000 

6.2 

.09 

99.72 

.017 

99.20 

.017 

.9990 

.00024 

.050 

6.5 

.09 

99.72 

.017 

99.21 

.017 

.9991 

.00024 

.100 

6.4 

♦ 17 

99.74 

.017 

99.21 

.017 

.9993 

.00024 

.150 

6.9 

.12 

99.74 

.017 

99.21 

.017 

.9993 

,00024 

.200 

6.4 

.14 

99,76 

.017 

99.20 

.017 

.9995 

.00024 

.250 

7.2 

.13 

99.78 

.017 

99.20 

.017 

.9996 

.00024 

.300 

6.4 

.10 

99.79 

.017 

99.20 

.017 

.9998 

.00024 

♦350 

6.3 

.09 

99.30 

.017 

99.20 

.017 

.9999 

.00.024 

.400 

6.5 

♦09 

99.80 

.017 

99.20 

.017 

.9999 

.00024 

.550 

5.S 

.09 

99.81 

.017 

99.20 

.017 


.00024 

.700 

5.3 

.08 

99.82 

,017 

99.20 

.017 


.00024 

♦850 


.06 

99.32 

.017 

99.20 

.017 


.00024 

1.000 

5.7 

.09 

99.32 

.017 

99.20 

.017 


.00024 


Upstresffl Tctsi Pressure PTl = 99.81 KPe Cl/- .017) 

Ursiresm Slstic Pressure fi ~ 99.27 KPb Ur/- .017) 










Table H67. FIVE-HOLE PRESSURE PROSE UftK'E VELOCITY' DATA 



INC 

I BENCE 

ANGLE <DEG) = 

= 5.0 

y uu / u 

= 2.07 y 

R = 50 

.0 % 




SB 


.1 

noRHaLizeb 
^OTAL VELOPiTV. , , 



NORHALIZEB 
'VELOCITV. CpHPONE 

NTS 




HH 

1^91 




( }■/'- ) 

Ul/Uzo 

<+/-) 

Ur/Uzo 

(+/-> 

-1.000 

1.065 

.0314 

.1 

-.07 


K9 

1.057 

,0313 

,113 

.0039 

.001 

.0018 

S85d 

1.067 

*03i5 

-.2 

■ .07 


■III 

i.064 

,0313 

.107 

.0639 

-i004 

.0013 

-.700 

1.067 

♦ 03l4 

-.2 

ilO 

-1.3 

.07 

1.062 

.0313 

,117 

.0037 

— .005 

.0019 

-.550 

1.064 

.0315 

-.1 

.07 

-i.O 

.10 

1.053 

.0313 

ai2 

.0033 

-.002 

.0017 

-.400 

1*065 

.0314 

.4 

.10 


,13 

1.059 

.0313 

.107 

.0039 

.607 

.0019 

-.350 

1.055 

.0314 

.2 

.10 

-1.0 

.06 

1.047 

,0312 

.111 

.0035 

.004 

.6019 

-.300 

1.043 

.0314 

,7 

.13 

-1.0 

.12 

1.037 

.0312 

.109 

.0039 

.013 

.0023 

-.250 

1.032 

.0314 

X ¥ i. 

.11 

-i.O 

.07 

1.626 

.0312 

.108 

.0035 

♦ 020, 

.0021 

-.200 

1.006 

.0313 

1,0 

.03 

-i.l 

,09 

1.000 

.0311 

.107 

.6037 

.018 

,0015 

-iiSO 

.973 

.0314 

1.7 

.15 

-i.i 

.12 

.936 

.0312 

.106 

.0039 

.030 

.0027 

-.100 

.982 

.0313 

. 1.3 

.11 

-.8 

,10 

■ .976 

.0312 

.106 

.0036 

.023 

.0020 

-.050 

.765 

.0314 

2.1 

.14 

"1.0 

.07 

.95? 

.0312 

,100 

.0035 

.036 

.0026 

0.000 

.763 

.0314 

1.7 

.10 

-.9 

.03 

.757 

.0312 

.098 

.0035 

.032 

.0020 

.050 

,971 

.6313 

1.7 

♦ 23 

-.7 

.08 

.965 

.0312 

.099 

.0035 

.032 

.0040 

.100 

.984 

.0313 

2.1 

.12 

-.7 

,10 

.973 

♦ 0312 

,697 

.0035 

.036 

.0024 

.150 

1.001 

.0313 

1.3 

,27 

-.3 

.09 

.996' 

.0312 

.092 

.0032 

.031 

.0047 

.200 

1.012 

.0313 

1.7 

.20 

-.4 

.07 

1.007 

.0312 

♦ 095 

.0033, 

.033 

.0037 

.250 

1.027 

.0313 



-i.l 

.15 

1.021 

♦0311 

.103 

.0042 

♦ 048 

.0027 

.300 

1.053 

»031cj 

mS 


-.3 

.13 

1.053 

» C^l 3 

♦ 106 

.0040 

.029 

.0039 

.350 

1.054 

.0314 

2.0 

.23 

-i.l 

.09 

1.047 

.0312 

.111 

.0037 

.037 

.0043 

.400 

1.057 

.0314 

2.2 

.07 

-.3 

.11 

1.051 

,0313 

.106 

.0037 

.040 

.0021 

.550 

1.063 

.0314 

.3 

.17 

-1.2 

.15 

1.057 

,0313 

.115 

.0043 

.006 

.0032 

.700 

1.061 

.0314 

.3 

.09 

-1.2 

.12 

1.055 

.0312 

.115 

,0041 

.005 

.0017 

.350 

1.065 

.0314 

-.3 

.07 

“1.5 

.07 

1.053 

.0312 

.121 

,0038 

-.005 

.0017 

1.000 

1.061, 

.0314 

-.3 

.07 


.16 

1.055 

.0312 

. .110 

.0044 

-.616 

.0013 


" 




v&. 

GCitb U 

o 

II 

O 

♦ / pi / 5 

(+/- 

,68) 
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Table H68. 


rTL»r-H0Lr 


PRESSURE PROBE WAKE PRESSURE DATA 
<DEG; = 5»0 j Zc/C = 2.07 j R == 50.0 X 


VjnDMA: T"yrn 

r»v 

Ca 

IT 

TOTA 

f 

k. 

STATIC 

TOTAL PRESSURE 

A I 

1 rtiTUk.it 1 Aril- 

All 

n»t 

GLE 

PRESU 

RE 

PRESSURE 

RECOVERY 

OncT^fTnir 
1 Ut3 X 1 AUlt 



PT2 


p2 




/ u 

Des 

(W-) 

SPs ( 

+/-) 

KPs 

(4/-) 

PT2/PT1 

(+/-) 

i /'.A'T 
X » vvv 




.017 

99.20 


1.0000 

.00024 

^ 0«='A 

t UiJV 




.017 

99.19 

.017 


.00024 

.. 7AA 
♦ / \/v 



99.32 

.017 

99.20 

.017 

1.0001 

.00024 

« >re*A 
♦ uuv 



99.32 

.017 

99.20 

.017 

1.0000 

♦00024 

-.400 

C* Q 
iJ 4 O 

.13 

99.81 

.017 

99.20 

.017 

1.0000 

.00024 

„ “reA 

* 

6.0 

.06 

99.30 

.017 

99.20 

.017 

.9999 

.00024 

.. TAA 

♦ iJW 

6.1 

.12 

99.79 

.017 

99.20 

.017 

♦ 9997 

.00024 

. 'IC'A 

» 

6.1 

,07 

99.77 

.017 

99,19 

.017 

♦ 9996 

.00024 

_ AAA 

. ♦ ^v\/ 

6.2 

.09 

99.74 

.017 

99.19 

.017 

.9993 

.00024 

< IT A 

» AUt/ 

6. i3 

.12 

99.73 

.017 

99.19 

.017 

♦9991 

.00024 

^ 4 AA 

» AW 

1 A 
U4 V 


99.72 

.017 

99.20 

.017 

♦ 9991 

.00024 

. A*TA 

♦ vus> 

6 4 O 

.03 

99.70 

.017 

99.20 

.017 

.9989 

♦00024 

A AAA 

V » \y vx/ 

6.2 

.09 

99.70 

.017 

99.20 

.017 

.9939 

.00024 

A^A 
♦ vuv 

6.2 

.11 

99.71 

.017 

99.20 

.017 

.9990 

.00024 

.100 

i 4 
Uf X 

.10 

99.72 

.017 

99.19 

.017 

.9991 

.00024 

4 C"A 
4 AUV 

< 

iJ40 

♦ 12 

99.74 

.017 

99.20 

.017 

.9993 

.00024 

'TAA 

v^w 

r -r 

v>4/ 

♦ 10 

99.75 

.017 

99.19 

.017 

.9994 

.00024 

A5TA 
♦ ,£.UV 

6.6 

.14 

do T*7 
7 J *J J 

.017 

99.20 

.017 

.9996 

.00024 

*7 A A 
♦ u\>v 

6.0 

4 ,f 

4 XT 

99.30 

.017 

99.20 

.017 

♦ 9999 

.00024 

TC'/T 
» UUV 

6.4 

.11 

99.31 

.017 

, 99.20 

.017 

.9999 


4AA 

*-TW 

6.2 

.10 

99.30 

.017 

99.19 

.017 

.9999 

♦00024 

cerA 
♦ uuv 

6.2 


99.31 

.017 

99.20 

.017 

1.0000 

.00024 

.700 



99.32 

.017 

99.20 

.017 

1.0000 

.00024 

.850 



99.31 

.017 

99.20 

.017 

1.0000 


1 .000 



99.32 

.017 

99.20 

.017 

1.0000 



- 

iir => iri 

eolh Touox Pr 6»sur 

e PTi 

= 99.81 

KPs (+/- .017) 



Ur»Lr6Si7i StsLic Pressure = 99.27 KPs (■{■/" .017) 
















L!rSvr85if» VslGcits UzD — 30*9 Ki/5 ( i"/*" 1 68 ) 
Probe Ybw Ofr&el An^le = 5»0 De^ 
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Tab.Te H70. 

■ INCIDENCE ANGLE CDEG) 


FIVE-HOLE FRESSliRE PROBE WAKE PRESSURE DATA 


» Zc/C = 2*07 , R = 66,7 i 


NORflALIZED 

rVTT 
&.A4. » 



STATIC 

TOTAL PRESSURE 

T,A>fri7iJTT Ar 
i mivauiT 1 xr*L- 

ANGLE i 


PRESSURE 

RECOVERY 

POSITION 





p2 




/c 

UlfyJ 


KPs (+/-) 

KPs 

(f/-) 

PT2/PT1 

<+/-) 


6.2 


99.82 

.017 

99.20 

.017 


fmmi 


6..^ 


99.31 

.017 

99.20 

.017 

1.0000 

,00024 


5.9 

.10 

99.32 

.017 

99.20 

.017 


.00024 

IBIS 

5.S 

.12 

99.32 

.017 

99.20 

.017 


,00024 

-.400 

5»5 

.09 

99.81 

.017 

99.20 

.017 

.9999 

.00024 

-.350 

*J»T 

.07 

99.30 

.017 

99.20 

,017 

.9999 

.00024 

-.300 

A 

ij* V 

.07 

99.79 

.017 

99.20 

.017 

.9998 

.00024 

-.250 

5.2 

.07 

99.77 

.017 

99.20 

.017 

♦ 9996 

.00024 

-.200 

5.1 

.03 

99,75 

.017 

99.20 

.017 

,9993 

.00024 

-.150 

5.7 

♦ 09 

99.72 

.017 

99.20 

.017 

.9991 

.00024 

-.100 

5.2 

.08 

99.70 

.017 

99.20 

.017 

.9989 

.00024 

-.050 

4.9 

.11 

99.63 

.017 

99.20 

.017 

.9987 

.00024 

0.000 

5.2 

.10 

99,66 

.017 

99.20 

.017 

.9985 

.00024 

.050 

c- n 

.09 

99.67 

.017 

99.20 

.017 

.9985 

.00024 

,100 

5.6 

.12 

99.69 

.017 

99.20 

.017 

.9988 

.00024 

.150 

5»5 

.13 

99.70 

.017 

99.20 

.017 

' .9989 

.,00024 

9AA 

f iC.W 

5.3 

.10 

99.73 

.017 

99.20 

.017 

.9991 

,00024 

.250 

5.6 

.03 

99.75 

.017 

99.20 

.017 

.9994 

.00024 

.300 

5.7 

.06 

99.77 

.017 

99.20 

.017 

.9996 

.00024 

7C*A 
♦ UUVP 

5.6 

.03 

99.73 

♦ 017 

99.20 

.017 

.9997 

.00024 

.400 

C T 
vj*/ 

.03 

99.30 

.017 

99.20 

.017 

.9999 

.00024 

ETirn 
fr OtJ\/ 

5.2 

.03 

97.31 

.017 

99.20 

.017 

1.0000 

.00024 

.700 

® 7 

.07 

99.81 

,017 

99.20 

.017 

1.0000 

.00024 

.350 

rr "T 
J ♦ / 

.09 

99.31 

.017 

99.20 

,017 


♦00024 

1.000 

C T 
u*/ 


99.32 

♦017 

99.20 

.017 

1.0000 

.00024 


llF^tresn. Total Pressure PTl = 99.81 kPs Cf/- . 017 ) 

OrSlresB Static Pressure Pi = 99,26 KPs (f/“ . 017 ) 













MAKE -VELOCITY BATA • 

Zc/C = 2*07 » R s 83»3 Z 


NORMALIZED 
VELOCITY COMPONENTS 



Uz/Uzo <+/-) 

Ul/Uzo < V/-> 

Ur/Uzo 

<+/-> 


1,052 

,0311 

,100 

,0036 

♦020 

,0017 

,17 

1,057 

,0312 

.092 

.0042 

,018 

♦0015 

,10 

1,053 

,0311 

,097 

,0034 

.020 

,0013 

,09 

1.051 

,0311 

,097 

.0033 

,024 

,0015 

,14 

1,035 

,0311 

4 lOX 

,0039 

,029 

,0014 

,10 

1,026 

,0311 

,090 

,0032 

,032 

,0020 

,03 

1,002 

,0311 

,091 

.0032 

,032 

,0018 

,10 

,932 

,0311 

,038 

,0032 

,029 

,0014 

,10 

,954 

,0312 

,035 

,0032 

,029 

,0023 

.10 

,920 

,0313 

,079 

,0031 

,017 

,0022 

,09 

,914 

,0314 

,077 

.0030 

.011 

.0020 

,10 

,333 

,0315 

,076 

.0031 

-.001 

.0016 

,09 

.382 

,0315 

,076 

,0031 

-.010 

.0016 

,10 

♦333 

,0315 

,075 

.0031 

-.017 

,0020 

,03 

.90S 

,0313 

,078 

,0030 

-.009 

,0013 

,11 

,913 

,0313 

♦03<5 

,0033 

,007 

.0013 

,03 

,939 

,0312 

.081 

♦00»i)0 

.016 

.0027 

,11 

,973 

,0311 

,092 

,0035 

,026 

.0024 

,03 

,932 

,0310 

,090 

,0032- 

.036 

,0017 

.12 

1,013 

,0311 

.096 

,0036 

,033 

,0020 

,12 

1,024 

,0311 

,093 

,0036 

,035 

.0019 

.10 

1,042 

,0311 

,097 

.0034 

,028 

,0022 

,03 

1,043 

,0311 

,102 

,0034 

,026 

,0015 

,08 

■ 1,041 

,0311 

,103‘ 

,0034 

.017 

,0014 

■1 t\ 
» 4.V 

1,040 

,0311 

.105 

.0037 

,014 

.0017 

hiTi Velocity U 

zo = 30 

♦ 8 fft/s 

(i/- 

.63) 
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Table H72. FIVC-HOLE PRESSURE PROBE UAKE PRESSURE DATA 

INCIDENCE ANGLE (BEG) = 5*0 » Zc/C = 2*07 > R = 83*3 X 


NGRNALI2EB 

TANGENTIAL 

POSITION 

rvTT 

UAJ. i 

AJjrt c 

nnut^u 

TOTAL 

PRESURE 

PT2 

STATIC 

PRESSURE 

f2 

TOTAL PRESSURE 
RECOVERY 

2T/S 



KPs 

(I/-) 

PT2/PT1 

(T/-> 


5*5 

*11 

99*31 

*017 

99*21 

*017 

1.0000 

*00024 


S.i 

.17 

99*32 

*017 

99,21 

*017 

1.0001 

,00024 

-*7S0 

5*4 

*10 

99*32 

*017 

99.21 

*017 

1*0001 

*00024 

“*550 

If / 
0¥T 

*09 . 

99*31 

*017 

99*20 

.017 

1.0000 

*00024 

-*4C0 

5*3 

*13 

99*30 

.017 

99.21 

,017 

*9999 

,00024 

-*350 

5*3 

*10 

99*79 

*017 

99.21 

*017 

*9998 

*00024 

“*300 

ef“ cr 
0*0 

*03 

99*75 

*017 

99*20 

*017 

.9994 

*00024 

- nc*A 

f AUV 

tr X 

U ♦*T 

*09 

99.73 

*017 

99,20 

*017 

*9992 

*00024 

-*200 

C* 4 

o*~r 

*10 

99.71 

.017 

99*20 

*017 

*9989 

*00024 

“*150 

5*0 

*10 

99.67 

*017 

99*20 

*017 

*9986 

,00024 

“*100 

4*9 

*09 

99*67 

.017 

99,21 

*017 

*9985 

*00024 

-*050 

4.9 

*10 

99*64 

.017 

99*21 

.017 

*9983 

.00024 

0*000 

5.0 

.09 

99.63 

.017 

99*21 

*017 

.9982 

*00024 

*050 

4*9 

*10 

99*64 

*017 

99*21 

*017 

*9983 

*00024 

*100 

5*0 

.08 

99.66 

*017 

99*21 

.017 

*9985 

.00024 

■f C'A 

« *kuv 

5*2 

*11 

99*67 

*017 ■ 

99*21 

*017 

♦9986 

,00024 

♦ X.VV 

5.0 

♦09 

99*70 

.017 

99.21 

*017 

*9988 

.00024 

*250 

5*6 

*11 

99.73 

*017 

99,20 

*017 

*9991 

*00024 

* >j00 

tr T 
o * / 

*03 

99.74 

*017 

99*21 

*017 

*9993 

*00024 

TC-A 
* uuv 

5*7 

*12 

99*73 

*017 

99*21 

*017 

*9996 

*00024 

*400 

5*5 

.12 

99.79 

.017 

99.21 

*017 

.9997 

*00024 

*550 

5*5 

*10 

99*31 

*017 

99*21 

*017 

1.0000 

,00024 


5*7 

*08 

99.31 

*017 

99.21 

*017 

*9999 

,00024 

OCA 

♦ 0*j\r 

5*7 

,08 

99.80 

.017 

99.20 

.017 

,9999 

.00024 

1 AAA 
X » VW 

5*3 

*10 

99.30 

*017 

99*21 

.017 

*9999 

.00024 


Ufsiresm Tolsi Pressure FTl = 99*31 KPs (+/- *017) 

Upslresra Stsiic Pressure f 1 = 99*27 KPs (+/- *017) 











Table H73. nVC-liCLC PRESSURC PROSE WAKE VELOCITY BATA 

INCIBCNCC ANGLE <BEG) = 10.0 f Zc/C = .76 # R = 4.2 % 


norHalizeb 



NORMAL I 

ZED 





NORMALIZED 



TANGENtlAL 


*1 

^GTAL VELOCITY 



VELOCITY 

COMPONE 

NTS 


POSITION 



Pitch AnS 

Ysw Ar.^ 







2T/S 

M /II-..- 
u/ UAU 

(■17) 

Bes ’( 

•{•/- ) 

D 53 

( } /■■•,) 

Uz/Uzo 

( l-/~ ) 

ui/uzo a/- > 

Ur/Uzo 

( \/~) 

-i.Ooo 

■1 A-f ■! 
X ¥VXX 

.0333 

*r 

¥i 

.03 

-2.0 

.20 

,787 

.0325 

.211 

.0077 

.012 

.0015 

-.050 

.770 

.0335 

.3 

.10 

-1.0 

.11 

.972 

.0327 

♦ 139 

.0066 

♦014 

.0017 

-.700 

.767 

.0333 

*T 

¥f 

.12 

-.7 

.03 

.949 

♦0327 

.184 

.0065 

.011 

.0021 

-.550 

.752 

.0335 

.7 

.12 

-.8 

♦ 10 

.935 

.0327 

^179 

.0065 

.012 

.0020 

-.400 

.926' 

♦ 0360 

. .3 

.14 

-2.1 

.27 

.906 

.0352 

.194 

.0087 

.005 

.0023 

-.350 

AAT 
♦ / VtJ 

A-7v<*r 

.4 

.10 

-.7 

.16 

.803 

.0339 

♦ 167 

.0063 

♦ 006 

.0015 

-.300 

.927 

,0342 

.3 

.10 

-f 6 

.16 

.911 

.0336 

.170 

AA / T 
4 VVU/ 

AA X 

4 vv*r 

AA4 / 
4 WXU 

, ncA 

nn'y 

. ¥ t VO 

.0340 

i 

♦ T 

.03 

-1.7 

4 16 

.804 

.0333 

4 

4 AUXp 

aatt 

4 VV/ U 

AA / 
4VVU 

AA4 T 
4 VVXU 

-.200 

' :.7oo 


.5 

.07 

-.7 

♦ lu 

.804 

.0330 

4 *»A 
4 X/ V 

AA/ / 
4 VVUU 

AAn 

4 WU 

AA4 it 

4 VVXU 

. 1 CA 

¥ X UV 

♦ UTiJ 

.0344 

•7 
f / 

.11 ' 

-1.1 

4 A 
♦ 4V 

noT 

40 A/ 

ATTO 
4 vuuu 

4 / T 
4 AUU 

AA / n 

4 VVUU 

A4 4 
4 vx X 

AA4 / 
4 Wlx> 

-.100 

mrt 

.0350 

1.3 

.10 

-1.2 

fl7 , 

.027 

.0344 

♦ 164 

AAT.T 
4VV/ U 

A4 n 
4 vx / 

AA4 T 
4 VVX/ 

vuv 

.314 

AT 1C“ 

♦ vOtu> 

•1 / 
X¥'T 

i 

¥ XT 

.6 

.12 

.803 

.0340 

.134 

AAim 
4 VVU / 

AHA 
4 VX.V 

AAn 4 
4 WA.X 

0.000 

.310 

.0345 

2.0 

.14 

.4 

.10 

.770 

.0340 

.135 

A ACn 
4 / 

.027 

AAn-T 

4 VVX.O 

.050 

.330 

.0343 

2.1 

.13 

1.3 

,13 

.820 

.0337 

.125 

AAK-K* 
4 VViJti 

.030 

.0022 

i AA 

♦ A\/V 

0“JC’ 

♦ O/ u 

.0347 

1.5 

.11 

2.0 

.12 

,867 

.0343 

.122 

4 0051 

.023 

.0017 

.150 

.743 

¥ 0335 

4 

♦ T 

.10 

2.5 

.07 

.935 

.0332 

.124 

.0046 

♦ 007 

.0017 

.200 

1.003 

.0330 

.2 

.08 

2.1 

.00 

.994 

.0327 

.137 

,0047 

.004 

AA4 ± 
4 vvx4 

nrr/s 

¥ X. av 

i.017 

.0335 

.0 

.00 

1.0 

.06 

l.COC 

.0332 

4 4 tr 

4 XTU 

.0047 

AA4 
4 VVi. 

AA4 4 
4 WXT 

.300 

1.058 

.0331 

^ ¥ 
¥ X 

.11 

1.6 

A f 
¥ VU 

1.047 

A“»nn 
4 VUX.U 

4 tr X 
4 XUT 

A A X n 
¥ VV*T / 

. AA-! 
4 VVX 

AAn 4 
4 WX.X 

-yc*A 

1.047 

A*7*?*l 
¥ \}%J^X 

i 

¥ X 

.07 

l.C 

A / 
♦ VU 

1.034 

/\TnT 
¥ VUjC#/ 

4/2 
4 XUT 

A Air*7 
4 V VUU 

AA4 
4 VVX 

AA4 T 
4 VVXU 

.400 

1.031 

.0330 

*7 
♦ u 

.08 

T 
* / 

A*7 
¥ V/ 

4 A4 T 
X ♦ va./ 

ATf) / 
¥ VU4.U 

4 / T 
4 X U/ 

AAC^C 
4 VVUU 

AA/ 

4 WU 

AA4 r 
4 WXU 

.550 

1.016 

.0337 

4 

* X 

.03 

•7 
¥ \J 

4 i 
♦ XT 

4 AAn 
X 4 VVX. 

.0334 

4 Tn 
¥ X/ A. 

AA / n 
4 VVWi^ 

A A4 
4 VVX 

AA4 T 

4 WXU 

.700 

1.012 

,0342 

n 

¥ X 

.07 

¥ A. 

.10 

nn / 
4 / / u 

AT-r*^ 

4 VUU/ 

4 Tn 
4 X / / 

AA/T 
4 VVUU 

AAX 
4 vv-r 

AA4 T 
4 VVX/ 

ncA 
♦ U\JV 

.773 

.0336 

■7 
¥ U 

.12 

.. f 

¥ V 

4 T 
» 4U 

n*T/ 
4 / / u 

A“»“*A 

4 VUUV 

4 nn 
4 xux. 

AA / tr 

4 VVUU 

AAB* 
4 WU 

AA04 
4 VVX.X 

1.000 

.777 

AT*7n 
¥ VWOX-, 

c* 
4 O 

4 06 

i.4 17 

* ♦ 0 

4 n 
4 XU 

n"/n 

4 / / u 

ATnC 
4 VtJAU 

f nn 
4 XV / 

A-»-7 
4 VV/ U 

AAn 
4 VV / 

AA4 4 
4VVXX 


^ nn / -/- t \ j f n 

uravi con vcauv*j.1/0 w^u ~ »u r*/ o \ »/ *w/ / 

V-.. ^ -fA fS 

I 1 vL*t: I ovf ui t r>c \/ n»» a xt; — a v ♦ v a»co 
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TaKTci I47yi r“TT»^ >’ni r* TMrir*r\m tsrrrtivr- ipAi/^r' r>riir-f'rM ir»iT tvata 

laDie n/4* j4.vu''nuLL rnt_ooui\i- M\ui.»u wnui* riM_iJuui\u I^rtjn 

xrtwx rlJ^Ljl-t:; \ i^Uij / — XV f\/ f juc^ u — •/u # i\ 


*rn*r A i 
I ut nu 

PHEGURE 


i 

/-) 

19*7 

01 

, 

17 / 

f 7 l>- 
iM e 



lUiriL. i i\i.Oo\mu 


PRESSURE 


*coiTt Totol Pr cssur 6 PTl 

coiii Svovic Pr&ssurG rl 


97^43 

99*47 

99*43 

99*47 

99*47 

99*48 

99*48 

99*43 

99*48 

97*48' 

nry * o 

/ / **TW 

nn i a 

/ / * TU 
no irt 
/ / ¥~TJr 

or> / o 
/ / *TU 

on 

/ / ♦'TU 

no I’T 

J f 

nn in 

/ ^ *’TU 

no 4 0 
/ / **TU 
no i ~f 

4 / **T/ 

no i n 

/ 7 **TU 

no 4T 

/ / *"7/ 

no in 

7 7 **TU 

99*48 


100*07 

nn XT-r 
/ 7 ♦ U7 



AAAOi 
* VVVX.T 

»?9G? 

.00025 

.9987 

.00024 

♦ 9985 

.00025 

.9933 

.00027 

.9931 

.00025 

.9933 

.00025 

.9931 

.00025 

.9931 

.00024 

.9976 

AAAni 
* VVVX.T 

.9976 

AAAnsr 
* VWX.U 

00*7*T 
* / 7 7 U 

AAAni 
* VWX.'T 

nOTT 
* / 7 7 i7 

AAAni 
* WV46.T 

nn-TfiT 
* 7 77 U 

AAAni 
* VWX.T 

oo-rn 

* 7 7 7 7 

AAAnr 
* WV^v7 

nnojc 
*77 U«7 

aa Ane* 
* VWX.U 

non* 
* 7 7 7 X 

AAAni 
* V VV^T 

noon 
* 7 / 7 i. 

AAAnC 
* VWX.U 

oon^ 

* 7 7 7 7 

AAAni 
* VVVX.T 

onotr 

* 7 7 7 i7 

AAAni 
* WVX.T 

nooT 

* 7 7 / y* 

AAAni 
» V VV^“f 

noon 

* 7 7 7 ^ 

A AAnir 
* WVjbU 

noon 

* 7 7 7 i. 

AAAn/ 

*WV^U| 

OOOA 
♦ 7 7 7 V7 

AAAnC* 
» WV^U 

noo7\ 
♦ 7 7 7 V 

AAAni 
» VWX.T 













n rr *f 

U » w/ M 


Table H75. 


rTMr .tini r* 
I JIVU tiuuu 


nrrrrjrjinr- 


rinonr 

I t\UJL*U 


irAi-T* 

wniM- 


iiri nr^TTV 
vuuuul I ) 


7>AT A 

i^n I n 


iNGL 


NGRMALIZCD 



DttnnuAi rrfr;Ti 





iinnuAi YTm 
IHUmintM.*LX.L.AA 



TANGENTIAL 

r\n):vTTTmf 
1 ui3 X 1 xun 


TATAi nn n<^TTv 
tuTni. vuuuv/x I 1 



iim nnxTv 

Vi.UUUA 1 > 

nnwnmmiiTn 
wuin ym.it i w 




Pi vCn 

A *M •*/ 

nil a 

loW Hiia 








/n 

^1/0 

tl 

U/ UjC.U 

/ i. ^ 
\ 1 / / 


(t/“) 

De^ ( 

L > 

1 / / 

Uz/iJx,0 

/ J. /-. % 
\ 1 / / 

IfA /II..*,. 
UV/ U4.W 

^ J, /* ' 

\ ff / 

M... /If.... 
Ul / U4UU 

/ O. /.. > 
> T/ / 

/\AA 
A » VW 

1*0DG 

A*7"yT 
fr Vua/ 

t 

♦ ■t 

*07 

1*2 

*24 

1*076 

A-7TT 
f VtJbfU 

iff 
¥ XU\J 

AA / r» 

* ww/ 

aat 
♦ vv/ 

f\f\i 4 
♦ VVAT 

_ nerA 
f U\JV 

1*067 

*0340 

»4 

.05 

• 1*5 

*14 

■1 act 
X * vu/ 

*0336 

i vn 
f i. »/u 

A/\e»/ 

♦ VV1./W 

AAn 
» vvu 

AA4 A 
♦ WAV 

-*700 

1*033 

*0344 

*6 

*10 

1*2 

*11 

1*026 

*0340 

i trn 
¥ X\J / 

AAC* f 
fr WiJU 

A-l A 
¥\fX\f 

AA4 n 

♦ VVA / 

“*550 

1*033 

*0357 

*5 

*07 

*9 

*11 

1*020 

*0353 

¥XMu> 

*0060 

AAn 
♦ VV> 

AA-f T 
♦ VVA V 

-*400 

1*025 

*0336 

*3 

*03 

•7 
ft / 

*08 

1*012 

*0331 

* 166 

AAir / 
« VVv/U 

A-l C 
fr VXul 

AA4 C 
♦ WAV 

*350 

1*003 

*0377 

*0 

*11 

KT 
> U 

.13 

*994 

*0371 

*166 

*0066 

A-# / 
♦ VAT 

AAnA 
♦ VVA.V 

*300 

*970 

*0334 

*4 

*03 

1 

» u 

*11 

*777 

*0327 

*162 

AACn 
» w«ju 

AAT 
♦ W/ 

AA4 T 
♦ WAV 

^ nCTA 

*764 

.0341 

-r 

*03 

n 

f X. 

*07 

.950 

*0336 

*164 

*0060 

*011 

*0014 

-*200 

*783 

*0333. 

. 1 
' J* 

.07 

*3 

*10 

*774 

*0323 

i /T 
* AW/ 

*0057 

A<*I4 
♦ VA.A 

AA4 4 
♦ WAT 

-*150 

*715 

*0343 

1*2 

*12 

» 5 

*10 

*902 

ATTO 
t VU«.> / 

1 

«> XiiV 

*0057 

AHA 
» VA.V 

AAnt 
♦ WA*A 

■*100 

*913 

*0337 

1*4 

*12 

*2 

*09 

*879 

*0332 

i cc 

¥ X i>h| 

*'0057 

,023 

AA*n/\ 
♦ WA.V 

-*050 

*331 

*0337 

1*6 

*21 

» 5 


*069 

*0333 

*146 

.0065 

*025 

*0034 

0*000 

*860 

*0339 

2*1 

*12 

*9 

*08 

*849 

*0334 

*135 

*0055 

*032 

*0022 

*050 

*375 

*0337 

2*3 

*15 

1*7 

*19 

*865 

.0333 

*126 

*0057 

.035 

*0027 

*100 

*707 

*0335 

2*1 

*16 

1*8 

,15 

*897 

*0331 

*127 

*0053 

.034 

*0023 

*150 

*963 

*0333 

1*0 

*11 

1*8 

*15 

*953 

*0330 

*133 

*0053 

*018 

.0020 

*200 

1*015 

.*0332 

*5 

*10 

2,0 

*10 

1*005 

*0329 

*142 

*0049 

*007 

*0013 

.*250 

1*056 

,0332 

■*1 

*07 

1*7 

*08 

1.045 

*0329 

*152 

*0050 

*002 

*0012 

*300 

1*073 

*0333 

-*1 

*09 

1*8 

*08 

1*067 

*0330 

*154 

*0050 

“*002 

.0017 

*350 

1*036 

;0335 

"*4 

*09 

1,7 

*14 

1*075 

*0331 

*156 

*0055 

-*007 

.0017 

*400 

1*084 

*0334 

-.1 

*08 

1*6 

*07 

1*073 

*0330 

*158 

*0051 

~*002 

*0015 

*550 

1*073 

*0333 

-*3 

*08 

*7 

*23 

1*059 

*0329 

.174 

*0069 

“*006 

*0016 

*700 

1*073 

*0333 

*2 

*09 

1*0 

*03 

. 1*060 

*0329 

*163 

*0054 

*004 

*0013 

*350 

1*032 

,0334 

*5 

*09 

1*3 

*17 

1*069’ 

*0330 

*164 

*0062 

*009 

*0017 

1*000 

1*068 

*0334 

*2 

*09 

*7 

*17 

1.054 

*0329 

*173 

*0063 

*003 

o 

o 


lipalresfft Velocity Uzo = 29*6 k/s ( {/- *iS7) 
Probe Yew Offset An^ie = 10*0 Ces 
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Table H76. FiyE-HOLE PRESSURE PROBE UAKE PRESSURE BATA 

INCIBENCE ANGLE (BEG) = 10,0 » Zc/C = ,?6 ^ R = 3,3 Z • 


NORHALIZEB 

EX 

IT 

TOTAL 

■BSE 


TOTAL PRESSURE 

TANGENTIAL 

AN 

GLE 

PRESURE 


RECOVERY 

POSITION 



PT2 





n*T /o 

Dea 

!B5BM 

kPo 

( P/-) 

WlH 

P/-) 

PT2/PT1 

(P/-) 


3.8 

mm/im 

100.07 

.018 


.017 

.9999 

.00025 


S.5 


100.05 

.019 

99.47 

.017 

.9997 

.00025 


8.S 

BTm 

100.02 

.020 

99.46 


.9993 

*00026 

-.550 

9.1 

■Bl 

100.02 

.022 

99.47 

.017 

*9993 

*00023 

-.400 

9.3 

.03 

100.01 

.013 

99.47 


.9993 

.00025 

-.350 

9.5 

.13 

99.99 

.025 

99.47 


*9990 

.00030 

-.300 

9.4 

.11 

99.98- 

.017 

99.47 


*9989 

*00024 

„ ncTA 

9.0 

.09 

99.95 

.019 

, 99.47 

.017 

*9986 

*00025 

- 

♦ jC.W 

9.S 


QO OT 
/ / f 7/ 

.017 

99.47 

.017 

.9989 

*00024 

-.150 

9.5 

,10 

OO Oi 
/ 7 ♦ / A 

.019 

99.43 


*9982 

,00025 

- .100 

9.9 

.09 

• 99.91 

.013 

99.43 

.017 

.9982 

.00024 

- .050 

9.6 

4jue. 

99.38 

.017 

99.49 


*9980 

*00024 

A AAA 
V » \/\/V 

9.3 

*09 

99*36 

.017 

99.43 


*9978 

*00024 

AITA 
♦ VtJ\/ 

3*0 

*19 

99*33 

.017 

99.43 

.017 

.9979 

*00024 


3.5 

*15 

99*91 

.017 

99.43 


.9782 

.00024 


0.3 

.15 

99*96 

.017 

99.48 


. .9737 

,00024 

AAA 

3.0 

*10 

100*01 

.017 

99.43 

♦ 017 

.9992 

.00024 

. .250- 

0.3 

.03 

100*05 

.017 

99.47 

.017 

♦ 9976 

.00024 

.300 

3.2 

.08 

100.07 

.017 

99.47 


.9998 

.00024 

,350 

G.3 

.14 

100.03 

.017 

99,47 

.017 

.9999 

.00024 

.400 

3.4 

*09 

100.08 

.017 

99.47 

.017 

♦ 9999 

.00024 

trtTA 

» sJOX/ 

9*3 

*23 

100.07 

.017 

79.48 

.017 

*9993 

.00024 

TAA 
*/ w 

9*0 

*03 

100.06 

.017 

99.47 

.017 

.9993 

.00024 

ne*A 
i uuv 

3*7 

.19 

100.07 

.017 

99.47 

.017 

.9999 

.00024 

4 AAA 
X * \/w 

9*3 

•? T 
» Xf 

100.06 

.017 

99.47 

,017 

*7997 

.00024 


UFBtresiTf Toial Pressure PTl = 100.0? KPs (f/~ ,017) 

oF^trsoiTi St-Siric Prs55urfi f 1 ~ 99*57 KPs ( *017) 












Table H77. rV-JE-miL 
INCIDENCE ANGLE 


rREGSUNC TNODE UAKC VELOCITY 
(DEG) = 10,0 y Zc/C = , 


nAf 

vn 1 


A 

n 


c* V 
♦ tJ ^ 


\rn&WAi T*7r7T% 
ixuni mL.xi;.ui.« 



^innUA 
itu»si in 

LIZEB 





stnnMAi y7rr> 
|Tun>inuxx.x.iA 



•TAiinrr^tTT At 
1 nho^M 1 xni. 


1 

roTAf nrt nPTTv 
u 1 nL vXuUhfi 1 1 



HIT 

vu 

1 nrrx^ nnunmir-um 
Luwx t f uuili utYi.it 1 u 


rSCITION 



CitfCb 

Ar.S ' 

' V- . : A- 

) ow nii9 







2 T/S 

U/Uzo 

/ X/- \ 
\ M ; 

Des 

(l/~) 

T>- ‘-r 

f X. f 
\ T/ ”/ 

1 1 . n t 

UA/ UX.U 


If4 /ft..... 
UW UAU 

/ X ' 

\ T/ / 

II.. 

ul f UXU 

/ 1 ' 
> 7/ / 

-uooo 

l^OSl 

"A7"yn 
f vOixiu 

♦ 3 

AD 
♦ >/U 

-♦8 

nx 
♦ X.7 

4 A/n 
X ¥\fU4* 

A "70 / 

nnn 

AA7/ 

»w/ u 

AA f 
♦ WU 

AA-t e 
4y\/xu 

•»050 

1,077 

t v332 

♦4 

♦00 

n 

^ 7 

4 A / 4 
X ¥ VUX 

A7n7 

4 n7 

AA/‘i 

AAO 

AA4 / 

¥ 4, 

¥ X/ 

f VtJX./ 

♦ xuu 

1 VVU7 

4 WU 

4 WXU 

♦ 700 

1*071 

♦ 0333 

n 

♦ f 

♦07 

frS 

4 ¥ 
¥ XX 

■» AC7 
X ¥\/\J/ 

f\’Tnn 

4 7«n 
4 X/ X 

AAI5*7 
4 VVU/ 

A4 7 
4 VX/ 

AA4 C 
4 WXU 

-•♦550 

1 ♦ 0 A 4 

.0332 

7 

» / 

♦09 

.7 

¥ i 

¥ XX 

4 Acr4 

X * 

♦ 0323 

♦ 160 

AAC* / 
4 WUU 

A4 7 
4 VJLU 

AA4 n 
4 WXU 

-♦400 

1*064 

♦ 0333 

♦ 0 

♦ 11 

.9 

♦ 08 

1*051 

»C3!e!8 

♦ 168 

♦ 0054 

A4 ^ 
4 VXU 

AAnn 
4 VVXX 

-♦350 

1*057 

♦ 0335 

♦ 3 

♦ 12 

•7 
¥ t 

♦ 10 

1.043 

♦0330 

♦ 170 

♦ 0057 

.014 

AA77 
t WXU 

-♦300 

1*033 

♦ 0333 

♦ 7 

♦ 18 

♦ 5 

♦ 13 

1.019 

♦0328 

.171 

.0060 

♦ 012 

♦0032 

^ OBTA 

♦ 

1*015 

.0335 

1*1 

♦ 10 

♦ 4 

♦ 16 

1.001 

♦ 0330 

4 in 
¥ XU / 

♦ 0062 

♦ 020 

AA4 n 
4 WXU 

■•♦200 

mm 

Ktaa 

1*3 

♦ 09 

1*3 

♦ 13 ■ 

' *962 

.0331 

4 xn 

♦ X7U 

AACC 
¥ WUU 

Ann 

4 vxx 

AA4 7 
4 WX/ 

-♦150 

WsM 

IE £^ 

1*4 

♦ 10 

1*1 

♦ 12 

♦961 

♦ 0332 

4 C*4 
4 XU A 

A AC* / 
4 WUU 

An7 
4 VXU 

AA4 n 

4 WXU 

-♦100 

♦ 949 

A7TO 
t vOu > 

1*5 

♦09 

1,1 

♦ 09 

.938 

♦ 0334 

4 47 
417/ 

.0055 

Anc* 
4 VXU 

AA4 n 
4 WXU 

••♦050 

» f\fJL 

A7T 
♦ VOOT 

1*3 

♦ 11 

1.4 

♦ 07 

♦ 892 

.0330 

4 7P 
4 X UU 

.0051 


AAnA 

4UVXV 

0^000 

ryrnt 
f u/ / 

♦ 0336 

1.9 

♦ 14 

1,6 

♦ 18 

♦ 867 

♦ 0332 

.129 

♦ 0056 


.0024 

♦ 050 

♦ 897 

♦ 0334 

2*3 

♦ 13 

1*4 

♦ 20 

♦836 

.0330 

♦ 133 

♦ 0053 

.037 

♦0024 

♦ 100 

♦ 910 

♦ 0333 

2.1 

♦ 15 

2 . 0 ' 

♦ 14 

.901 

♦ 0330 

.126 

.0051 

♦ 033 

♦ 0026 

♦ 150 

♦ 944 

,0332 

1*6 

♦ 10 

1*5 

♦ 21 

.933 

♦ 0323 

.140 

♦ 0060 



♦ 200 

■; 9?3 

♦ 0330 

1*1 

♦ 15 

1*5 

♦ 14 

♦ 931 

■,0327 

-147 

,0054 



♦ 250 

1*036 

♦ 0331 

”♦2 

♦ 10 

1*3 

♦ 10 

1.024 

.0327 

♦ 157 

.0053 

.. /'AX 
♦ WT 

Btiww 

♦ 300 

A 1 C* 
X ♦ VTO 

♦ 0334 

♦ 1 

■♦09 

1*3 

♦ 14 . 

1*033 

♦ 0331 

♦ 158 

,0057 

AAn 
4 VVX 

.0016 

♦ 350 

1*068 

♦ 0332 

-.5 

♦ 11 

1*2 

♦ 21 

1*055 

♦ 0323 

♦ 163 

. 0063 


♦ 0021 

♦ 400 

1*031 

.0332 

- 1.0 

♦ 18 

♦ 5 

♦ 14 

1*066 

♦ 0323 

♦ 179 

.0061 

••'♦020 

♦ 0034 

PTC- A 

1*033 

.0332 

■ -.3 

.07 

-.2 

-.10 

1*071 

♦ 0327 

.193 

.0062 

•■♦005 


-yAA 
t ' w 


♦ 0332 

-♦1 

.09 

♦ 7 

♦ 11 

1.067 

♦0323 

♦ 176 

.0053 

-.002 

♦ 0016 

njTA 
» uuv 

1*033 

,0332 

♦ 4 

♦ 14 

1*4 

♦ 23 

1.070 

♦ 0329 

♦ 163 

.0072 

♦ 007 

♦ 0027 

1^000 

1*031 

♦ 0332 ’ 

.1 

♦ 07 

♦ 3 ■ 

.15 

4 A 7 7 
X ♦ vu/ 

♦ 0328 

4 77 
4 i/ U 

♦ 00^0 

♦ 002 

AA-i n 
4 i/VxX 


Ur&tr&sri VGlGcity Uzo . — 27*u Fj/& ( 1/' mj7 ) 
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Table H78. FIVE -HOLE PRESSURE PROBE UAKE PRESSURE BATA 
INCIBENCE ANGLE (BEG) = 10,0 , Zc/C = ,96 


•f 

h 


NCRNALIZEB 

CVT-f 

t-AX t 


TOTAL 

STATI 

rv 

U 

TOTAL PRESSURE 

TANGENTIAL 

ANGLE 

PRESURE 

PRESSU 

Ar 

i\U 

RECOVERY 




. _ PI2 

■ ... 1 

r2 






DeS ( 'f 

/-) 

1 

KPs ( 

W- ) 

PT2/PT1 

ora 

^AA 
X ♦ vw 

* A r> 

XV * i> 

♦ 24 

100.08 


99.43 

.017 

.9999 

AAA^njC 
♦ VVV^T 

nrTA 

*UJV 

?.G 

♦ 17 



99.48 

.017 

,9999 

.00024 

♦ 700 

7.3 

* 4 
* XX 

100.07 

.017 

99,48 

.017 

.9993 

.00024 

'♦550 

?♦! 

.11 

100.06 

♦ 017 

99.43 

.017 

.9998 

.00024 

-.400 

O *♦ 
/ ♦ J. 

♦ OS 

100,06 

.017 

99.48 

.017 

.9997 

.00024 

♦ 350 

7 ♦ vJ 

♦ 10 

100.05 

♦ 013 

99.48 

.017 

.9997 

.00025 

-♦300 

? -c 

♦ 13 

100.03 

.013 

99,48 

.017 

.9994 


nxf^ 

9,7 

♦ 16 

100.00 

.013 

99.47 

.017 

.9992 

AAA'^tr 
* vvv^ul 

« AAA 
♦ AW 

3.G 

♦ 13 

79,96 

.013 

99.48 

.017 

.9938 


* 150 

7,0 

.12 

99.96 

♦ 013 

99.47 

.017 

.9987 


-♦100 

9,1 

♦ 09 

99.94 

.018 

99.47 

.017 

.9935 


Ac'r 
♦ \JOU 

3.0 

♦ 07 

99.89 

.017 

99.47 

.017 

.9931 

.00024 

A AA a 
V ♦ WV 

8.6 

♦ 17 

99.37 

♦ 017 

99.43 

.017 

.9978 

.00024 

AC'A 
I- vov 

3.7 

.19 

99.39 

.017 

99.47 

.017 

.9980 


♦ 100 

n n 
4 

.14 

99.90 

.017 

99.47 

.017 

.9931 


■♦rA 

» J.OV 

Q 

O ♦ » 

♦ 20 

99.93 

.017 

99.47 

.017 

.9934 


*1AA 
♦ AW 

n /. 

u* w 

♦ 14 

99.93 

.017 

99.47 

.017 

.9939 

,00024 

nrA 

♦ wOV 

n T 

UJ ♦ / 

♦ 10 

100,02 

.017 , 

99.47 

.017 

.9994 

.00024 

-yAA 
* o\/v 

8.7 

♦ 14 

100.04 

.018 

99.47 

.017 

.9995 

.00025 

-yiTA 
* uuv 

3.0 

.21 

100.06 

.017 

99.47 

A* -y 

* vx/ 

.9997 

.00024 

i aa 
*- rw 

9,6 

.14 

100.07 

.017 

99.47 

.017 

.9999 


crcTA 

*i-fiJV 

*A 

XV * £. 

1^ 

100.09 

.017 

99.47 

.017 

1.0000 


-PAA 
*/ W 

n -y 

/ * tj 

♦ 11 

100. OS 

'.017 

99.48 

.017 



OC*A 
♦ ouv 

3.7 

♦ 23 

100.08 

.017 

99.47 

.017 

.9999 


* AAA 
X * W\/ 

9.2 

♦ 15 

100.03 

♦017 

99.47 

.017 

,9999 



kizf 1 ♦Vi/ 1 yy*^/ *\}i/ [ *//77 

UFsirasjTi Totsl Pressure PTl = 100*09 KPb (t/~ *017) 
Ur si^reBiTt Pressure rl ^ 99*57 KPs ^ h/^ *017) 















Table H79. 

T4>r'Tnrk»nr“ 


Tiif- nni r 
XVU HUL.U 


Aiim r / T>rrn \ -i a a 
xnwxi.*i.itwiu. nitok-u \ / “ iv»v f 


n f 
♦ /u 


^ / *7 

XU « / 


N'GRHALIZEL 



>innuAi TTrn 
ItUlSl inL.XX.L.X« 





itnAUAf TTrn 
ituk\iinib.Xxk.u 



TAHQCNTIAL 



rnTAi i»rt n^TTv 
u 1 riL. viLLuux I i 



. 'vTLOCITY COMPCNE 

MTG 


TiAP- T *r Tnxi 
( UUX t XU)^ 



i X t/L.n nria 

YSW nfta 







2T/S 

11 

u/ UX.0 

ft/ \ 
^ 1 / / 

DeS <!/-) 

Ti- ^ 
i^VS3^ 

( ^/ ■ ) 

) {h. n 

Ua./ UX«U 

( {/ ) 

UWUzo 

< [ /-) 

Ur/Uzp, 

k -} ' ' 

-1.000 

AOC* 

X ♦ vuu 

A•77^ 
» vuux 

,i ,14 

,5 

aa 

»x.x. 

1,070 

,0327 

,179 

,0069 

A-* n 

4 VXX' 

,0027 

-.050 

1,002 

.0331 

,8 ,08 

A 

¥ t 

,13 

1,068 

.0327 

.172 

,0050 

♦ 016; 

V6oi6 

^ “TAA 
♦ / W 

^ A*rn 
X ♦ V/ / 

,0331 

,7 ,08 

y 
\ u 

,07 

1,064 

,0326 

,132 

♦0057 

A4 -y . 

4VA/ ' 

AA4 / 
4UVXU 

-.550 

i.OAO 

.033.4 

1,1 ,03 

♦ 4 

.11 

1,053 

,0330 

4 yr\ 

4 X/ / 

AA / A 
4 VVUU 

An4 . 
4 VX.X 

“A A 4 / 
4 WVXU 

-.400 

l.OiO 

,0331 

,7 ,15 

n 

♦ o 

,07 

1,054 

♦0327 

,170 

.0054 

A4 y 

4VX/ . 

AAnn 
4 WXU 

_ "riTA 
4 UUV 

*1 A<0 

X ♦ VTU 

A77*| 
f vuux 

1.1 ,08 

y 

♦ / 

,07 

1,034 


4 yn 

4 X/ V 

AAET/ 
4 VVUU 

Ann 

4VX.V ' 

AA4 / 
4 WXU 

-.500 

X f vJx 

AT^-f 
4 VUUX 

.6- ,10 

n 

♦ / 

,12 

1,038 

A*70 / 

4 VUX.U 

,167 

AAITT 
4 VVU/ 

A*# n 

4 VAX. 

AAT*/ 
4 VVUU 

, '»^trA 

-» A'^n 
X ♦ vx,u 

f\T7rr 

fr vuww 

•» C* -1 A 

X fU t xx» 

1,0 

,10 

■ 1.015 

,032? 

4/4 

flux 

AACIT 
4 VVUU 

An*T 
4 VX./ 

AAnT 
4 WXU 

, nAA 
» X.VV 

*» AAT 
X ♦ w/ 

.0345 

1,5 .08 

,3 

,03 

,774 

.0341 

.160 

♦ 0057 

An“y 
4 VX./ 

AA4 y 

4 WX/ 

4 A Jv 

.739 

Ay^* 
f vuux 

1,0 ,11 

4 y 

X * o 

,03 

,728 

.0327 

,142 

,0052 

A*i *y 
4 vx/ 

AA4 n 
4 VVX / 

1 AA 
k XVV 

♦ 720 

.0332 

l.A ,14 

1,5 

,09 

.909 

,0328 

♦ 136 

,0051 

An/ 

4 VX.U 

AAn j 
4VVXT 

*^C*A 
» VUV 

,877 

,0334 

1,7 • .17 

1,5 

,09 

,039 

,0330 

4 yn 

4 XUX. 

,0051 

Ann 
4 vx*/ 

AAnn 

4 VVX/ 

A AAA 
V ♦ UUV 

,89? 

.0333 

1,0 ,17 

1.5 

,10 

,809 

.032? 

4 yy 
4 xu^ 

.0051 

Ann 
4 VXW 

AAnn 
4 WXU 

.050 

,077 

.0333 

1,4 ,08 

1,6 

♦ 12 

,887 

.0329 • 

,131 

AAirn 

4 VVUX. 

Ann 

4 VX.X* 

AA4 tr 
4 VVXU 

,100 

A-y-< 

f /OT 

.0331 

,7 ,16 

1,4 

,03 

,924 

ATOT 
4 UUX./ 

.140 

,0051 

,015 

AAn / 
4 VVXU 

•» ETA 

f X uv 

,773 

,0330 

,3 ,07 

2,0 

,07 

,963 

.0326 

4 *7ir 

4 X «iu 

AA i n 

4 W"rU 

,013 

AA4 y 
4 WX U 

,200 

1,010 

,0322 

,4 ,11 

1,2 

,00 

1,006 

,0325 

,156 

,0052 

,007 

.0017 

nnrA 

* .hUU 

•1 Ac*n 

X » vux. 

.0331 

,1 ,03 

,7 

,00 

1,039 

A*7n*r 

4 vux./ 

4 / / 
4 XUU 

AACT4 
4 VVUT 

. AA-y 
4 Wu 

AA 4 tr 
4 VV X U 

,300 

1,083 

♦ 0331 

-.1 ,17 

1,0 

4 cr 

\ XU 

1,070 

,0327 

4 /A 

4 XU> 

.0059 

.003 

,0035 

TC'A 
♦ Ouv 

1.075 

.0331 

-,3 ,11 

1.0 

,12 

1.062 

.0327 

4 / n 
4 XU / 

.0057 

-.005 

AAnn 

4 WXX 


1,004 

.0331 

■•,9 .19 

1,0 

,10 

1,070 

.0327 

f TA 

4 X/ V 

AAIT / 
4 VVUU 

-.016 

.0036 


1.035 

.0331 

-,1 ,08 

,3 

.11 

1,071 

.0327 

,-174 

,0057 

-,002 

AA4 r 
4 VVXU 


1.037 

.0331 

,5 ,16 

,7 

,13 

1.075 

,0327 

.177 

,0059 

.010 

AA*TA 
4 VVUV 


•» Aon 

X fVOx. 

.0331 

,3 ,08 

.7 

.12 

1,063 

ATO*^ 
4 VUZ,/ 

,170 

AAC-y 
4 VVU/ 

AA*» 
4 W/ 

AA4 / 
4VVXU 


•» ,*\nA 

X ♦ wwv 

.0331 

,2 ,10 

1,1 

.07 

1,067 

Ayny 

♦ UUX./ 

•f / ^ 
4 XU/ 

,0054 

,005 

AA4 n 
4 WXU 





Or sir 

41,1 II 

CfDIM vexuuxwsj U 

-- nr> 

xG — X / 

,0 Si/5 

/ / 
\ / 

.67) 



Offsei Ari3i 


► ♦ 0 


1 


^D 

CO 
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Table H80. FIVE'-HOLE PRESSURE PRQEE WAKE PRESSURE SATA 






























■ Table H81.. FIVE -HOLE PRESSURE PROBE WAKE yELOCITY BATA * ' 

INCIDENCE ANGLE (SEG) ? loT = ..»?6 ? R = 25*0 t 


NORMALIZED 



NORMALIZED 



' 


Nffi^'MALIZED 



TANGENTIAL 


TOTAL VELOCITY 




VELOCITY 

COMPONENTS ' ' 


POSITION 



Pitch 

An 2 

Yau An^ 







2T/S 

U/Uzu 

a/-) 


(f/-) 

DsS 

< P/-) 

U 2 /U 20 < 1/- ) 

Ut/Uzo 

(f/-) 

Ur/Uzo 

i i/- ) 

-1»000 

1.087 

,0331 

,4 

,07 

.3 

.20 

1.073 

.0327 

♦ 174 

.0065 

.003 

.0014 

“ f S50 

1.033 

.0332 


.10 

.4 

,20 

1.067 

.0323 

,180 

,0066 

.012 

♦0013 

-.700 

1.084 

.0331 

1.6 

,10 

~r 

* V 

.15 

1.070 

.0326 

.175 

.0061 

.030 

.0022 

-.550 

1.076 

.0331 

1.7 

.07 

.3 

.06 

1.061 

.0326 

.173 

.0054 

♦ 033 

.0017 

-.400 

1.072 

,0331 

1.4 

*25 

.7 

.10 

1.053 

.0326 

.173 

,0056 

.027 

,0043 

-.350 

1.056 

,0331 

•7 

» / 

.16 

.9 

.09 

1.042 

,0326 

.167 

,0055 

.014 

,0029 

-.300 

1.043 

.0331 

1,0 

*25 

-r 
♦ / 

.07 

1 .030 

.0326 

.163 

♦ 0055 

.018 

.0046 

-.250 

,?91 

.0357 

1.9 

.29 

.9 

.15 

.973 

.0352 

.157 

.0062 

.033 

.0052 

-.200 

1.027 

.0338 

O r\ 

,17 

,5 

A"7 
♦ V/ 

1.012 

.0333 

.170 

,0057 

♦ 039 

.0033 

-.150 

.983 

.0331 

1.4 

.23 

,3 

. .09 

.970 

.0326 

.157 

,0055 

.024 

.0041 

-.100 

.933 

.0331 

1.8 

.11 

,3 

.09 

.921 

.0327 

.149 

,0055 

.030 

.0021 

-.050 

,907 

.0343 

1.1 

* n 

* 

,7 

,11 

♦ 895 

.0333 

,146 

,0053 

.017 

AAn A 
*VVX.V 

0.000 

.396 

,0333 

-.0 ‘ 

.15 

1.4 

.11 

.336 

.0329 

.133 

.0052 

-.000 

.0023 

.050 

.904 

.0332 

-.1 

.12 

1.3 

.10 

.895 

.0329 

.130 

,0050 

-.001 

.0019 

.100 

♦ 944 

.0330 

.1 

.14 

1.9 

.03 

.934 

.0327 

.134 

.0043 

.001 

.0023 

.150 

.992 

.0329 

.6 

,20 

1.4 

.07 

.981 

,0325 

,148 

,0050 

.010 

.0034 

.200 

1.023 

.0331 

,6 

.18 

1,3 

.08 

1.012 

,0327 

. .155 

.0052 

.011 

.0033 

.250 

1.057 

.0330 

.3 

.12 

1 *=■ 

.03 

1.045 

.0326 

1 try 
* iu/ 

.0051 

.006 

.0023 

.300 

1.071 

,0330 

.0 

.10 

1.2 

.15 

1.053 

.0326 

.163 

AAB— » 
« VVU/ 

.001 

.0019 

.350 

1.031 

.0331 

-.1 

,19 

,7 

.10 

1.067 

.0326 

.175 

,0057 

-.002 

.0036 

.400 

1.092 

.0332 

-.1 

.10 

•■.3 

♦ 39 

1.075 

,0327 

.195 

,0094 

-.002 

.0020 

.550 

1.038 

.0331 

-1.1 

.13 

.9 

,13 

1.074 

.0327 

.173 

.0062 


.0026 

.700 

1.091 

,0331 

-1.3 

.21 

1.1 

♦ 10 

1.073 

,0327 

.163 

.0055 

... AnC* 

,0041 

.350 

1.088- 

.0331 

-.2 

.20 

.9 

,03 

1.074 

,0327 

.172 

.0054 

-.003 

.0037 

i.ooo 

1.087 

.0331 

.6 

.07 

.3 


’1.071 

,0326 

.133 

.0063 

.011 

,0013 


UFstresui VGiociLy Uzo ** 29*7 w/3 i F/™ *6?/ 
Probe Y§w CYTseL An^le ^ 10*0 De^ 


I 


ro 

CD 

o 


I 


O O 

*T1 50 

■M 

TJ G) 
O 2 
O ^ 
w r 

lO T3 

C 5» 


r- ri^ 
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Table H82. FIVE-HOLE PRESSURE PROBE UAKE PRESSURE BATA 

INCIDENCE ANGLE (DEG) = 10.0 » Zc/C = .96 y R = 25.0 I 


NCRNALI2EB 


Hi 

TOTAL 

STATIC 

TOTAL PRESSURE 

TANGENTIAL 


PRESURE 

PRESSURE 

RECOVERY 

POSITION 



PT2 


p2 




2T/S 

Bb 5 <f 

/-) 

KPs ( 

P/-) 

KPs 

(T/-) 

PT2/PT1 

iU~) 


9.2 

.20 

100.03 


99.47 

.017 

mmmm 

.00024 


9.6 

.20 



99.47 

.017 

.9999 

.00024 


9.4 

.15 

100.03 

.017 

99.47 

,017 


mm 

-.550 

9.4 

.06 

100.07 

.017 

99.47 

.017 

.9993 

.00024 

-.400 

9.4 

.10 

100.07 

.017 

99,47 

.017 

.9998 


-.350 

9.1 

.09 

100.05 

.017 

99.47 

.017 

.9996 

.00024 

-.300 

9.3, 

.07 

100.04 

.017 

99.43 

.017 

.9996 


-.250 

9.3 

.16 

99.99 

.022 

99.48 

.017 

.9990 


-.200 

9.8 

.07 

100.02 

.019 

99.43 

.017 

.9993 


-.150 

9.3 

.09 

99.98 

.017 

99.48 

.017 

.9990 

.00024 

-.100 

9.4 

.09 

99.93 

.017 

99.43 

.017 

.9984 

.00024 

-.050 

9.3 

.11 

99.91 

.019 

99.43 

.017 

.9982 


0.000 

3.6 

.11 

99.90 

.017 

99.48 

.017 



.050 

3.2 

.10 

99.91 

.017 

99.43 

.017 

.9932 

.00024 

,100 

3.1 

.08 

99.94 

.017 

99.43 

7 

• V J./ 

.9986 


.150 

8.6 

.07 

99.99 

.017 

99.48 

.017 

.9990 

.00024 

.200 

3.7 

.03 

100.02 

.017 

99.43 

.017 

,9993 

.00024 

.250 

8.5 

.08 

100.06 

.017 

99.43 

.017 

.9997 


.300 

3.8 

.15 

100.07 

.017 

99.43 

.017 

.9993 


.350 

9.3 

.10 

100.08 

.017 

99.47 

.017 

.9999 


.400 

10.3 

.39 

100.08 

.017 

99.46 

,017 


RwH 

.550 

9.2 

.13 

100.09 

.017 

99.47 

.017 

1.0000 

.00024 

.700 

9.0 

.11 

100.09 

.017 

99.47 

.017 


,00024 

,850 

9.1 

.03 

100.09 

.017 

99.47 

,017 


.00024 

1.000 

9.7 

.21 

100.09 

.017 

99.47 

.017 


.00024 

UPstresjB To 

tsi Pressure PTl 

= 100.09 

f Al ^ \ 

»M \ 1 / 4 I/O. f i 



UFstresra Stslic Pressure f 1 = 99.57 KPs (+/- .017) 














'ELQCITY SATA 
: .96 » R = 33.3 2 

K0RHALI2ED 
VELOCITY COMPONENTS 


Uz/Uzc <t/~) 

Ut/Uzo t +/“ ) 

Ur/Uzo 

iW~) 

1.072 

»0326 

.179 

.0057 

.009 

.0014 

1.073 

.0327 

.162 

,0058 

.007 

,0016 

1.063 

.0326 

.173 

. 0062 

.029 

.0033 

1.056 

.0326 

.172 

.0056 

.034 

.0025 

1.045 

.0326 

.165 

.0053 

.007 

,0052 

1.035 

,0325 

. 166 

.0054 

.023 

.0023 

1.030 

.0325 

.171 

.0060 


.0031 

1.021 

.0330 

.166 

.0057 

.053 

.0055 

1.004 

.0328 

.167 

.0057 

.049 

.0024 

.965 

.0332 

.153 

.0055 

.030 

.0038 

.956 

.0331 

.155 

.0057 

.016 

.0021 

.942 

.0330 

.155 

.0057 

.021 

.0024 

.914 

.0330 

.145 

.0054 

.026 

.0027 

.915 

.0327 

.139 

.0052 

.005 

,0018 

^ .929 

.0326 

yp 

fr A ww 

A/\CTA 
i VVUV 

-.000 

.0030 

.967 

.0325 

.140 

.0050 

-.000 

.0026 

1.000 

.0325 

.146 

.0049 

-.015 

.0017 

1.035 

.0326 

.154 

.0052 

-.001 

.0027 

1.048 

.0326 

.154 

.0053 

-.001 

.0032 

1.060 

.0326 

.172 

.0073 

-.019 

.0056 

1.074 

.0326 

.174 

.0058 

-.017 

,0052 

1.073 

.0326 

.175 

.0056 

.008 

.0044 

1.073 

.0326 

.171 

.0054 

-.003 

.0013 

1.077 

.0326 

,174 

.0056 

.002 

.0016 

1.079 

.0326 

.179 

.0059 

.006 

,0012 

city U 

zo = 29 

♦ / ol/ 

( {/ 

.69) 


Be\f AnM 

le = 10 

.0 
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Table H84. riVE-llGLE: TRLSSUHE PROBE UAKE PRESSURE BATA 


, TJimy 

\ 

ANCLE <BEG) = 10. 

C f 7c 

r'C = .96 

. R = 

“?*T *7 Y 


^>nr^u'Ai rYrn 
ttuivnnuxxx^v 


TOTAL 

STATIC 

TOTAL PRESSURE 

7*A»l/'r-4*TT Al 
1 mtuuK 1 xnu 



PRESURE 

PRESSURE 

RECOVERY 

nni'^TTYnjn 
1 WOX 1 XUlf 

■■ 

■■ 

FT2 


rx. 




^*r Jr* 
ij 

-f 

< l/~) 

KPs < 

{/-) 


wm 

PT2/PT1 

< 1/ ■ ) 

4 AAA 
X *vv%/ 

n c 

/ »v> 

.07 





1.0000 

.00024 

. ncA 
♦ ww\/ 

0.6 

.16 




R4M 

1.0000 

.00024 

-.700 

7.6 

.16 

100.03 

.017 

m 


.9999 

.00024 

-.550 

7.4 

.10 

100.07 

.017 

97.48 

.017 

.9979 

.00024 

^AA 
♦ YW 

7.0 

.03 

100.06 

.017 

99.48 

.017 

.9997 

.00024 

-.350 

7.2 


100.06 

.017 

99.49 

.017 

.9997 

.00024 

-.300 

7.5 

.15 

100.04 

f vx/ 

97.48 

.017 

.9996 

.00024 

ACTA 

7.3 

.14 

100.04 

.013 

• 97.48 

.017 

.9995 

.00025 

-.200 

7.3 

.07 

100.02 

.018 

99.48 

.017 

.9993 

.00025 

-.150 

7.2 

.11 

97.98 

.019 

97.48 

.017 

.9939 

,00025 

-.100 

7.3 

.11 

77.97 

.018 

97.48 

,017 

.9988 

.00025 

-.050 

7.4 

.10 

99.95 

.018 

99.48 

,017 

.7987 

,00025 

0.000 

7.2 

.07 

97.93 

.018 

99.48 

,017 

.9984 

,00025 

.050 

8.6 

.10 

99.92 

.017 

99.43 

.017 

.9984 

,00024 

.100 

0.5 

.07 

99.93 

.017 

99,48 

.017 

.9985 

,00024 

4e/\ 
♦ xuV 

8.3 

.11 

99.93 

.017 

99.48 

,017 

.9989 

,00024 

.200 

8.3 

.08 

100.01 

.017 

99.48 

,017 

.9993 

.00024 

.250 

8.4 

.11 

100.05 

.017 

99,43 

,017 

.9776 

.00024 

.300 

3.4 

.13 

100.07 

.017 

99,48 

,017 

.9998 

,00024 

.350 

7.3 

.27 

100.08 

.017 

99,48 

,017 

.9999 

,00024 

.400 

7.2 

.13 

100.09 

.017 

99,47 

,017 

1.0000 

,00024 

.550 

7.3 

.07 

100.09 

.017 

99,47 

.017 

1.0000 

.00024 


7.0 

.07 

100.09 

.017 

99.47 

.017 

1.0000 

,00024 

.350 

7.2 

.11 

4 AA AO 

xvv * v> 

.017 

97,47 

♦ 017 

1.0000 

,00024 

4 AAA 

X *vyv 

n t 

i PT 

.12 

100.07 

.017 

97.47 

Ai *7 
» VX/ 

1.0000 

,00024 


U? »Li 

'535 To 

;5i Pressure PTl 

= 100.07 KPs 

(i-/- .01?) 



If-. ...1 . 

or a- Iff 

555 SLi 

jlic Pressure f1 

= 99,57 

RPs 

(}-/- .017) 












Table H85. 


FIV£“HOi.E PRESSURE PRO»E WAKE 


I n/^rrv 
vLLuoj. i I 


INCISENCE ANGLE (CEG) = 10,0 # Zc/C = 


BATA 

R = 50.0 % 


NORHALIZEB 

' 


NCRfiALIZEB 





NQRHALIZEB' 



TAIIGENTIAL 



rOTAL OELOCIT' 

f 



VE 

1 ApTTW 

LixUx 1 1 

CONPGNENTS 


POSITION 



Pilch 

Ar,^ 

Ysw An5 








2T/S 

U/Uza 

U/-) 

De^ 

{\/~) 

Des ( 

!•/“) 

Uz/Uza 

< W- ) 

Ul/Uzo 

< I/-) 

Ur/Uzo 

(f/-> 

-uooo 

1.0S4 

.0332 

o 

.12 

.7 

.12 

1,070 

,0328 

.176 

.0058 

.003 

.0022 

-.350 

1.087 

.0332 

.9 

.11 

1.1 

,07 

1.074 

.0328 

.169 

.0053 

.017 

.0022 

-.700 

1.087 

,0333 

1.0 

» 15 

1.4 

,16 

1.075 

.0329 

. 162 

AAer7 
4 VVU/ 

.018 

.0029 

-.550 

1.085' 

.0333 

1.3 

.36 

.7 

.09 

1.070 

.0328 

i rre 

* X/ 

,0056 

A**K? 
4 VXU 

.0068 

-.400 

1.073 

.0333 

2.4 

.13 

.3 

.09 

1.057 

.0323 

.180 

.0059 

,044 

.0028 

-.350 

1.058 

.0332 

3,3 

.21 

.6 

.13 

•f A 4 O 
X 4 V7X 

A707 
» VUXp/ 

4 7n 

4 X> X 

.0059 

.061 

40044 

-.300 

1.049 

.0332 

3.1 

OO 

f 

.6 

.07 

1,033 

.0327 

i 7A 
4 X/ X 

.0057 

,057 

.0056 

-.250 

•1 An-7 
X » VX/ 

■ .0332 

1.8 

nc: 
• XU 

.7 

.03 , 

1.013 

A7n7 

4 VU.X/ 

.167 

,0056 

.032 

.0046 

-.200 

1.019 

.0332 

1.3 

. 40 

7 
» / 

.13 

1.005 

.0328 

.165 

,0059 

.023 

.0071 

-.150 

1.008 

.0333 

1.8 

.16 

4 

♦ 7 

.13 

.993 

.0328 

.163 

.0060 

.032 

.0029 

-.100 

.937 

.0334 

1.0 

.30 

1.1 

.11 

.926 

.0330 

.145 

AACre* 

4 WUU 

.016 

.0050 

-.050 

.926 

.0332 

fS 

.10 

.0 

.07 

.914 

.0328 

,143 

AAC*1=: 

f WU^ 

.009 

.0017 

0.000 

.919 

.0334 

.3 

.13 

1.1 


.908 

.0330 

4 40 

4 X7X 

A AC*7 
4 Wviu 

4 005 

,0021 

.050 

♦ 933 

.0332 

■ -.5 

.16 

1.4 

■f n 
4 XX 

.927 

.0323 

.140 

.0053 

-.000 

aao / 

4 WXO 

.100 

.787 

.0334 

.1 

.16 

1.7 

.11 

.976 

.0330 

.143 

.0052 

.003 

AAn"» 
4 VVX/ 

.150 

1.028 

.0331 

-.6 

.37 

1.4 

. 15 

1.016 

ATOQ 

4 VUXpU 

f XU7 

A/ver / 
t VVUO 

A4 4 
4 VXl 

,0066 

♦ 200 

1.056 

.0332 

-1.3 

.17 

1.9 

.03 

1.045 

ATnA 
4 VU.XU 

.149 

AA40 
4 VV7 / 

-.025 

.0031 

.250 

1.072 

.0332 



1.6 

.10 

1.060 

.0329 

,156 

AAcrn 
4 WUX 

.002 

AA i n 
4 VVfX 

.300 

1.082 

;0333 



7 

* / 


1.067 

.0323 

.176 

.0070 

-.006 

A AC* 4 
4VVUX 

.350 

1.079 

.0332 



4 A 
X « V 

.13 

1.066 

.0323 

.169 

.0057 

-.020 

AAsrtr 

4 WUv> 

.400 

1.037 

.0333 



1.2 

.11 

1.075 

.0329 

.166 

A Atrcr 

4 N/VUU 

-.009 

AA i 
4 VVT/ 

,550 

1.031 

,0332 



1.3 

•* A 
4 XV 

1.067 

.0323 

i /. d 
4 XW7 

A AC* 4 
♦ VVU7 

-.009 

AAA A 
4 VVXT 

.700 

1.036 

.0332 

.1 

.21 

i. t X 

.12 

i A77 

X 4 \// U 

,0327 

.165 

AA*rtr 

4 VVUiU 

.002 

,0039 

.350 

1.087 

.0332 

.1 

.12 

< 7 

X 4 / 

.07 

1.076 

.032? 

4 C7 
4 XU4 

AA*TA 
4 VUV 

AAO 

4 

AAno 

4 WXX 

1,000 

1.034 

.0332 

7 
* / 

.10 

.6 

.03 

1.070 

fVUXU 

■ .170 

A AC* / 
4 WUO 

A4 -r 
4 VXU 

AAAA 
4 WXV 


Ur 5 or 5Sffi 

Probt Ysw 


n ale 


nn « /-p / I / *n ^ 

^/♦/ w/s> ♦«// 

4 A n- 
XV » \/ iJrra 


I 
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Table H86. 


•HOLE PRESSURE PROBE WAKE PRESSURE BATA 


INCIDENCE ANGLE (BEG) = 10.0 , Zc/C == .96 s R = 50.0 


*/ 





TOTAL 

STATIC 

TOTAL PRESSURE 

TANGENTIAL 



PRESURE 

PRESSURE 

RECOVERY 

POSITION 

■■■I 


PT 

r% 

t- 

p2 




2T/3 

Des (P/-) 

KPs 

( ) 

KPs 

( W~) 

PT2/PT1 

( W-) 

-1.000 

9.3 

.12 

lOQ.OS 

* vx/ 



1.0000 


~.S50 

9,0 

.07 

1QQ.09 

.017 


R9 

1.0000 

.00024 

-.700 

8.6 

.16 

100.03 

.017 

99A7 

.017 

1.0000 

♦ 00.024 

-.550 

9.4 

.10 

100, 03 

.017 

99.48 

i\i T 

1.0000 

.00024 

»400 

10.0 

.10 

100.07 

,017 

99.47 

.017 

.9993 

.00024 

-.350 

10.0 

.14 

100.05 

.017 

99,47 

.017 

♦ 9996 

.00024 

-.300 

9.9 

■i n 

100.04 

.017 

99.47 

.017 

.9995 

.00024 

-.250 

9.5 

.09 

100.02 

.017 

99.43 

« vx/ 

,9993 

.00024 

-.200 

O < 
/ ♦ *r 

.14 

100.00 

.017 

99.46 

.017 

.9991 

.00024 

-.150 

9.9 

.13 

99.99 

.017 

99.47 

A1 7 

.9991 

.00024 

-.100 

3.9 

.12 

99.93 

.017 

99.47 

,017 

.9934 

.00024 

- .050 

9.2 

.09 

99.92 

.017 

99.43 

.017 

.9983 

.00024 

0.000 

3,9 

.03 

99.91 

.017 

99.43 

.017 

.9932 

.00024 

.050 

3.6 

.12 

99.93 

.017 

99.48 

4 VX/ 

.9934 

.00024 

.100 

3.4 

.11 

99.93 

.013 

99.43 

.017 

.9939 

.00024 

.150 ■ 

3.6 

i ^ 

« i.W 

100.02 

.017 

99.47 

.017 

.9993 

.00024 

.200 

3.2 

.08 

100.05 

.017 

99.47 

,017 

.9996 

.00024 

.250 

3.4 

.10 

100.06 

.017 

99.47 

.017 

.9993 

♦00024 

.300 

9.4 

.30 

100.03 

.017 

99,47 

,017' 

♦ 9999 

.00024 

.350 

9.1 

.13 

100.08 

.017 

, 99.48 

.017 

l.OOCO 

.00024 

.400 

0.3 

.11 

100.09 

.017 

99.43 

.017 

1.0000 

.00024 

.550 

3.7 

.10 

100.09 

.017 

99.49 

.017 

1.0000 

,00024 

.700 

3.8 

.12 

100.09 

.017 

99,43 

.017 

1.0000 

.00024 

.350 

3.3 

.07 

100.09 

.017 

99,48 

A't 7 
* VX/ 

1.0000 

.00024 

1.000 

9.5 

.03 

100.03 

.017 

99.43 

A-f 7 
4 VX/ 

1.0000 

.00024 


UFstresra Tolsl Pressure PTl = 100.09 KPs ( f/- .017) 

lipslreciii Static pressure pi = 99.57 KPs (P/- .017) 









Table H87. fIVE-HOLE PRESSURE PROBE WAKE VELOCITY BATA 

INCIBENCE ANGLE (DEG) = 10.0 / 2c/C = .76 » R = 66*7 7. 


NORMALIZEB 



NQRHALIZEB 





NORJIALIZEB 



TANGENTIAL 



rOTAL VELOCIT' 




VE 

LOCITY 

CQhPONENTG 


POSITION 



Pitch 

Ans 

Ya^ Ans: 








2T/S 

U/UZG 

( W~ ) 

Bea 

<i/~) 

( 

1/-) 

8z/Uzo 

( i/-) 

Ut/Gzo ( i/-} 

Up/Uzo 


-i.OOO 

1.032 

.0332 

.8 

.03 

1.5 

.16 

1,071 

ATnn 
♦ VtJ^ 4 

CTO 

♦ xwy 

. 0058 

♦ 014 

,0016 

-.850 

1.077 

.0331 

.6 

.13 

1.5 

.10 

1.067 

.0323 

,157 

,0053 

.012 

.0025 

-.700 

1.075 

.0332 

1.2 

,09 

1.4 

.10 

1.063 

.0323 

,161- 

,0053 

.023 

.0017 

-.550 

1.067 

,0331 

1.4 

,15 

1.2 

4 4 
♦ XT 

1.056 

.0327 

.163 

,0057 

<025 

.0023 

-.400 

1.031 

.0343 

1.0 

.13 

1.4 

.10 

1.020 

.0339 

.155 

.0054 

A4 T 

♦ vx/ 

.0032 

-.350 

•f /M'y 
X * VTjC. 

.0332 

1,3 

.57 

1.2 

.11 

1,030 

.0323 

.160 

.0054 

.024 

.0108 

-.300 

1.020 

.0350 

^ f 1 

♦ 15 

1.0 

.07 

1,006 

.0345 

,160 

AAKTT 

♦ vvo/ 

,056 

AATT 
♦ WJu 

-.250 

1 . 006 


. 4 n 

X* J 

.17 

1.2 

.10 

.774 

.0328 

♦ 154 

.0053 

AT*? 
♦ vOiJ 

.0034 

-.200 

*977 

.0335 

n r> 
A. 

< o 

» J.U 

H . 

X * X 

.08 

.765 

.0330 

4 sr4 
* Xux 

.0053 

,033 

.0034 

-.150 

.752 

.()331 

i.6 

.20 

1.0 

.13 

.740 

ATAT 
» VU4U/ 

.150 

.0056 

ATT 
♦ VA.y 

.0034 

-.100 

.731 

.0333 

2.1 

.20 

1.2 

4 4 
* XT 

.719 

.0329 

.143 

.0056 

,035 

.0035 

-.050 

.732 

.0334 

1.6 

.13 

.7 

,06 

.720 

.0330 

4 4T 

* xTy 

.0053 

.026 

.0023 

0.000 

.714 

.0334 

" ♦ ■‘r 

no 

.7 

.13 • 

.703 

.0327 

,145 

,0057 

-.006 

♦0035 

.050 

.706 

.0333 

-.3 

.25 

1.4 

.11 

.396 

.0329 

.135 

.0052 

-.005 

.0037 

.100 

0*TA 
• /liV 

.0331 

•“ *5 

.14 

1.7 

.14 

04 A 
♦ /tv 

.0327 

.138 

.0053 

-.003 

.0024 

.150 

.735 

.0330 

-.3 

¥XX 

1.7 

.08 

nhe 
♦ /y 

yvTAT 

« vux./ 

.133 

.0048 

-.005 

.0036 

.200 

1.026 

.0330 

-1.1 

.09 

1.3 

. 10 

1.015 

.0326 

.146 

.0050 

-.020 

.0013 

.250 

i. «1 V J4. 

.0332 

-.1 

,31 

• 1,3 

.10 

1.037 

ATAA 
♦ VUX.O 

. 158 

,0053 

- A A 4 
♦ VVX 

AACTT 
♦ vv\jy 

.300 

• V/ / 

.0331 

’*"♦ 5 

,27 

1.3 

.0? 

1.064 

.0328 

.164 

* 0053 

- A4 A 
♦ viv 

.0051 

.350 

1.073 

.0331 



1.4 

.11 

1.061 

,0327 

4 iA 

» XUV 

% 005u 

-.019 

AA 4 C 
♦ WTU 

.400 

J. » V/ y 

,0331 

-1.3 

,11 

1.6 

.13 

1.065 

.0323 

1 CO 
f xuw 

AAlS! i 
• vvUt 

- AA4 
♦ VX.T 

.0023 

.550 ■ 

1.088 

f\’7’7n 

.4 

4 A 

♦ 

1.4 

.07 

• 1.076 

.0320 

.163 

.0051 

AAT 
♦ W/ 

.0027 

.700 

1.082 

.0331 

-.5 

*21 

4 T 
X * Ji 

.15 

4 ATA 
X ♦ V/ V 

.0323 

,155 

,0055 

^ A4 A 

^ * vxv- 

AA*4»A 
♦ VVTV 

-.850 

r.078 

.0331 

.6 

.23 

4 XT 
J. ♦ W 

.20 

1.066 - 

.0323 

.160 

.0061 

A4 f 
♦ vxx 

AA 4 7 
♦ WT J 

1.000 

1.077 

.0331 

4 

* T 

.09 

2.0 

.07 

1.068 

.0328 

4 C4 

♦ xwx 

.0049 

AAQ 
♦ WU 

AA4 6 
fr vvx u 


ro 

CO 

cn 
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Table H89. FIVE-HOLE PREG^JORC PRCDE 
INCIBEHCE ANGLE ^CEG) = 10*0 » 


HAK^rr iJiri nr^Tv ^ata 
wnkvC vtlLuL^A I i 4^m n 


= *76 


^ O'? *T 
— uu ♦ v> 


-.200 

, i 

* X uv 

-.100 

-.050 

0.000 

♦ 050 

.100 


« uuv 

i.ooo 


U/liZO 


1 
1 
1 

Jl . VAU 

.772 

.966 

.733 

.720 

*753 

.868 

.856 

.331 

.375 

.377 

.932 

.970 

1.029 

■» Aitn 
JL » WUA 

1.066 

1.062 

1.069 

1.064 

1.065 
1‘.064 
1.053 


NORMALIZED 
TOTAL VELOCITY 


A 

( 


huiSi irik,. Ai-i.* 

VELOCITY component: 


.0336 

.0336 

.0331 

.0337 

.0337 

.0330 

.0337 

.0336 

.0346 

.0334 

.0332 

.0323 

fi-tn-T 

. vOa/ 

,0326 

.0327 

.0328 

.0320 

.0323 

. VO A/ 

.0328 

.0320 

.0328 


t 

B 

.11 

1. 

0 

.13 

•1 

A » 

2 

.13 


Uz/ tJzo 


1,045 

1.053 

. j^~r~r 

X . VO J 

1.013 

.901 


4 Ani\ 
X . VAV 

1.042 

1.055 

4 

X .W.J 
4 

X . vv/ 

4 AVi 
X * VtJT 


A'7'^ir 

.VUAU 

,0326 

.0332 

*03i.^3 

.0327 


UL/ Uzo 


A70 4 

. ViJA^ 

.0323 


A-rne 

. VVAvl 


_ no o - 

J AU — A / . U Ml/ 3 

.< 7 ^ < A 'S TV— -/ 

sAtr — av*\/ 


,0053 

.0050 

.0046 

.0056 

.0056 

.0051 

.0056 


,A Atr- T 

t WU/ 

-.0052 

AAtr»f 

t wwx 


♦ 0049 


AA 4 -y 
♦ WT/ 


AABTA 
« WUV 


Ur/CzG < !•/-) 


A-j n 

♦ VA / 

.0025 

AAA 
* VA..C. 

.0024 

.023 

.0033 

,nn / 
♦ VAX) 

AA 4 7 

♦ w-r/ 

♦ 040 

.0033 

.033 

*0041 

.021 

AAAC 

*VV/£.U 

.027 

AA4 -1 
♦ W*Y J, 

.007 

AAAB* 

AAO 
♦ \/V / 

AA*^c- 

, A4 r> 
« VJ.U 

*0022 


» WA.X 

AA4 t 
» VV A U 


lO tj 

c s» 
> ® 
r~ ir^ 
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Table H91 . 


uni r- 
ttuuu 


nnir*nniinr» 


i^n 1 rt 



T*mr nr*Mm^ 
,L>twx a^Lituu 

A^fni r* / 

nrn > » 

A>In,C / " 

- 4 A A 
" AV4V 

. 7- /n 

4 Lu/ Vr 

- n 4 A 

— X 4 XV 7 

8=4 

n V 
♦ X /• 




N0RMALI2CS 



k^nnwAi TTr-n 
ItUlVlinUAi^UA' 





MORHALIZCD 



TAIIGCNTIAL 


-rniTA^ iin nrTTv 
i U 1 rii. VL.L.UW1 1 1 



VE 

LOdlTY C0«rdNC«T3 


nnoT-rm^i 
I UWX 1 i.Ult 



Pitch 

Ar.^ 

1 

> ow ntia 







nr fr- 
iu i / a 

u/uZb 

<!/-) 

Oca 

(4/-) 

n- -> 
4/c:» 

u/-) 

Oz/lizo 

a/-) 

Ut/Uzo- 

<+/-) 

Ur/iizo 

(1/=-) 

-1.000 

.970 

.0330 

♦ T 

x*o 

.00 

.3 

.07 

.964 

.0333 

.165 

.0059 

.023 

.0016 

-.850 

V on/ 
♦ / / u 

.0340 

1.0 

.13 

-.3 

♦ T 
4 A/ 

.979 

.0334 

.170 

.0067 

.013 

.0024 

-.700 

.7ii 

>0342 

T 

*/ 

An 

4 V/ 

n 
4 X 

.16 

.947 

.0337 

,163 

.0064 

• .012 

.0016 

“♦550 

onx 
♦ /iLT 

.039? 

1 ^ 

A ftV 

. 4 A 
4 AV 

n 

4X 

4a2 

.909 

.0373 

.163 

*0073 

■*oi6 

.0018 

« i AA 
♦ TVV 

.912 

.0344 

n 
4 / 

- 4 n 

4 AA. 

■ -.1 

il2 

.090 

.0339 

.160 

,0063 

.514 

.0020 

TTffA 
» UUV 

.908 

.0342 

4 n 
A 4X. 

. 4 n 
4 AX 

-.6. 

.14 

.093 

.0336 

.167 

.0066 

*019 

.0021 

- *7AA 
♦ UW 

• .887 

AT.£ n 
♦ VjJTW 

4 4 

A 4 A 

.13 

4 1 

4 / 

4 XT 

.874 

.0343 

.153 

.0064 

.0i7 

.0021 

. nCTA 

*■ 

.073 

ATjt cr 
♦ %/WTiJ 

♦ A 

A tv 

.15 

-.3 

♦ T 
4 AU 

.359. 

.0340 

.156 

.0065 

.016 

.0024 

-.200 

.039 

AT t r> 

♦ Vv/T / 

T 

A ♦ W, 

.10 

,5 

.16 

^027 

.0344 

.139 

.0062 

.020 

.0017 

^ H C'A 

» .lo\/ 

.854 

.0346 


B9 

.2 

.17 

OA i 
4i>TA 

.0341 

,145 

.COM 

.015 ' 

-.0018 

-.100 

.847 

.0349 



.3 

.12 

.335 

.0344 

.142 

.0061 

.022 

.0020 

-.050 

.031 

.0352 


In 

n 

4 U 

.16 

.320 

.0347 

.132 

.0061 

.025 

.0019 

0.000 

.316 

ATC*n 


ICT 

.8 

.18 

.305 

.0347 

.130 

.0062 

.030 

.0021 

♦ 050 

.830 

.0347 

2.0 

4 A 
» A V 

1.3 

.12 

.320 

.0345 

.126 

,0056 

.029 

.0019 

.100 

.356 

♦ 0346 

■1 *r 

A fU 

1 

♦ XU 

1.7 

.11 

.347 

.0342 

.124 

.0053 

.023 

.0022 

.150 

.901 

A“TA H 
♦ VOTA 

1 ♦ 4 

.07 

1.8 

.10 

.391 

.0330 

.129 

.0051 

.022 

.0017 

.200 

on^ 

♦ /XT 

AT4n 
♦ WiJT4. 

1.1 

.10 

1.8 

.08 

.915 

.0339 

.132 

.0051 

.018 

*0018 

.250 

.956 

4 VUTX 

n 
♦ u 

.08 

MBi 


.946 

.0338 

.137 

.0053 

.014 

.0014 

.300 

1.003 

.0337 

T 

« / 

.06 

■M 


.992 

.0335 

.146 

.0052 

.013 

.0012 

.350 

1 ♦015 

.0340 

.6 

.08 



1.003 

.0337 

.150 

.0055 

.Oil 

.0015 

.400 

1.029 

.0337 

T 
♦ / 

.11 

1.2 

.07 

1.017 

.0335 

,157 

.0054 

.012 

.0020 

re* A 

* uuv 

T.015 

ATX 
♦ Vt/TA 

n 
♦ u 

.11 

.6 

.11 

1.001 

.0336 

.166 

.0057 

.014 

,0019 

.700 

.794 

AT 4 A 
4 Vi/TV 

1.0 

.11 

.3 

,11 

.979 

.0335 

.160 

,0060 

.018 

.0021 

OPA 
♦ uwv. 

no i 

♦ / / T 

.0341 

n 
♦ / 

.0? 

■B 


.773 

.0336 

.130 

.0065 

,016 

.0016 

1.000 

nrjT 

♦ /uu 

ATTO 
♦ vuuu 

n 
4 U 

♦ n 

4 AX 



n/n 

4 / U / 

.0334 

.165 

.0061 

.014 

.0022 






tu ^ - 
ur » i/} 

east Vel 

DC i U 

20 = 27 

.6 b/s 

( 1/' 

.71) 



Yaw Offset AnSle = 10.0 De= 


I 

rsi 

o 

0 

1 
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Table H92. nVC HGLC PRESSURE PROSE WAKE PRESSURE DATA 

INCIDENCE ANGLE (DEG) = 10*0 # Zc/C = 2,10 » R = 4,2 % 


MnnuAi T-*rn 

rVTT 
UAX 1 


TOTA 

L 

STATIC 

TOTAL PRESSURE 

'TAiir^rnTf Ai 
1 1 xttL, 

ANGL 

rr 

u 

PRESURE 

PRESSURE 

RECOVERY 

pnr^TTTrJM 
I uijx 1 xun 



PT2 


?2 




OT /n 
z.t / %J 

t i. \ 

sftsA \ T/ / 

A- r 

i\t <» \ 

T/') 

KPs 

(w-y 

PT2/PT1 

( f/-> 

_< AAA 
i f VW 

9.0 

.09 

99.46 


98.98 


.9983 

.00024 

-.050 

10.4 

.16 

99.48 

.017 

98,98 

.017 

.9990 

.00024 

-.700 

9.0 

♦ 16 

' 99.44 

.018 

98.93 

.017 

.9936 

.00025 

-.550 

10.2 

.12 

99.41 

♦ 026 

93.98 

.017 

.9983 

.00031 

_ iAA 
♦ TW 

10.1 

■1 n 

* XX. 

99.40 

.013 

98.98 

.017 

.9982 

.00025 

-.350 

10.6 

.14 

99.40 

.017 

98.98 

.017 

♦ 9982 

.00024 

- “TAA 
♦ uvv 

10.0 

.14 

99.38 

.018 

98.99 

.017 

.9930 

.00025 


10.4 

.13 

99.37 

.017 

98.99 

.017 

.9979 

.00024 


9.6 

.16 

99.34 

.017 

98.99 

.017 

♦9976 

.00024 


9.8 

,17 

99.35 

.017 

98.98 

.017 

.9977 

.00024 

-.100 

9.3 

* O 

* XX. 

99.35 

.017 

93.99 

.017 

.9977 

♦00024 

-.050 

9.3 

.16 

99.34 

.017 

78.99 

.017 

.9976 

.00024 

0.000 

9.4 

.13 

99.32 

.017 

98.99 

,017 

.9974 

,00024 

,050 

0.9 

.12 

99.33 

.017 

98.98 

.017 

.9975 

,00024 

•t AA 
t X w 

S.5 

,11 

99.36 

.017 

98.99 

.017 

.9978 

.00024 

1*rA 
» Iwv 

ry 4 

U *T 

.10 

99.39 

.017 

98.98 

.017 

.9981 

.00024 

,200 

A 7 

w * >> 

.03 

99,41 

.017 

98.98 

.017 

.9983 

.00024 

^C!A 

8.3 

.12 

99.45 

.013 

98.98 

.017 

.9987 

.00024 

«u00 

8.4 

.10 

99.49 

.017 

98.78 

.017 

.9991 

.00024 

“fCf\ 

tiJUV 

o tr 

* ^ 

99.50 

,018 

98.93 

.017 

.9992 

.00025 

,1 AA 

♦ TTUU 

o o 

w *u 

.09 

99.52 

.017 

98.93 

.017 

.9994 

.00024 

crcA 

»tJuv 

n V 

/ ♦ v> 

.11 

99.50 

.013 

98.98 

A* T 
* VX / 

.9992 

.00025 

TAA 
♦ / VV 

9.8 

.11 

99.47 

.017 

93.99 

.017 

.9991 

.00024 

.050 

* A ^ 
XV * *T 

.12 

99.43 

.018 

98.98 

.017 

.9990 

.00025 

1,000 

9.7 

» XW 

99.47 

.017 

98.98 

.017 

.9989 

.00024 


UrSurSoiTi Tctsl Pr555ur£ PTl " 97»5S kPs { }■/ ♦017) 

U?Bur£5J5 SL&t>ic Pr£55urfi rl “ 99*07 KPs *017) 











Table H93. nvC IIOLC PRCSGURC PRODE WAKE VCLOf'^ 
INCIDENCE ANGLE (DEG) = 10,0 


Zc/C = 


n -ifS 
i.* x\f 


R = 3*3 


f0 


NQRNALIZES 



vinnwAi rynrt 
}tuniirih.A.uui.^ 





N0RHALI2ED 



TANGENTIAL 


thtai Mr 
u > nu vL 

LGCITY 



nr 

vC 

LOCITY 

CONPONE 

NTS 


POSITION 



Pitch 

An 3 

Ysw Ar 

A 







2T/S 

U/Uzu 

( 1 /-) 

Des 

/ 4. N 

\ T/ / 

UVSi 

( 1 /-) 

Uz/Uzo ( +/- ) 

Ui/Uzo 

(4/-) 

* Jr/UzD 

(4/-> 

-1,000 

1.041 

.0339 

.9 

Ac* 
* VU 

.8 

.19 

1.028 

.0335 

,167 

.0064 

.016 

.0011 

-.850 

1.063 

.0341 

1.0 

.03 

-.3 

.15 

1.045 

.0335 

.190 

.0067 

.018 

.0016 

-.700 

1.039 

.0340 

1.0 

.08 

.7 

.09 

1.025 

.0336 

.168 

.0057 

.018 

,0015 

-.550 

1.026 

.0349 

n 

* / 

.10 

.7 

.15 

1.012 

.0345 

♦ 166 

.0062 

♦ 017 

.0019 

-.400 

.936 

.0340 

1.0 

.12 

» 6 

.00 

.973 

.0343 

.161 

.0059 

* 018 

.0021 

-.350 

.932 

.0347 

n 

♦ / 

.10 

♦ 4 

.09 

.960 

.0343 

.163 

.0060 

♦ 015 

.0018 

-.300 

.990 

.0330 

1.2 

.07 

.2 

.14 

.783 

.0333 

.171 

.0063 

.021 

.0015 

-.250 

.901 

.0338 

1.4 

A 
* JL V 

i 

♦ T 

.13 

.767 

.0333 

.164 

.0060 

.024 

.0018 

-.200 

07A 
* 7 / V 

.0343 

1.1 

♦ 07 

.3 

.09 

.956 

,0338 

.164 

.0060 

.018 

.0014 

-. 150 

.933 

.0340 

1.6 

.11 

O 

» X 

.12 

.920 

.0335 

.150 

*00^1 

.026 

.0020 

-.100 

.908 

.0341 

1.9 

. 10 


.07 

,895 

.0336 

.143 

.0057 

.029 

.0019 

-.050 

.906 

.0342 

1.5 

.11 

.9 

,12 

,094 

.0338 

.143 

.0057 

.024 

♦ 0019 

0.000 

.906 

.0345 

n A 

iC . * V 

.09 

.7 

.09 

.894 

.0340 

.144 

.0056 

.031 

,0019 

.050 

.910 

.0341 

2.0 

1 n 
» X £. 

1.8 

.09 

.900 

.0337 

.130 

,0051 

.031 

,0023 

.100 

.918 

. 0340 

1.5 

.13 

.0 

.10 

.906 

.0336 

♦ 147 

.0057 

.024 

.0023 

.150 

.941 

.0337 


E9 

1.3 

.11 

.930 

.0335 

.143 

.0054 

.024 

♦ 0024 

♦ X.VV 

.974 

.0339 


Rl 

1*5 

.13 

.963 

.0335 

.145 

.0055 

.023 

,0025 

nern 

» iLsJV 

.996 

.0338 

,9 

.09 

* / 
X » u 

mm 

♦ 985 

.0334 

.145 

.0053 

.016 

.0017 

.300 

1,024 

.0339 

.6 

.07 

mm 

Bl 

1.013 

.0336 

.147 

,0053 

.011 

.0013 

.350 

1.047 

.0339 

.6 

.10 

H9 

wSsM 

1.035 

.0335 

.156 

.0053 

.011 

.0013 

.400 

1.061 

.0340 

.7 

,12 

1.5 

.07 

1.049 

.0337 

.157 

.0052 

♦013 

.0023 

.550 

1.060 

.0341 

.6 

,08 

1.4 

.15 

1.056 

.0337 

.159 

.0058 

.012 

.0015 

.700 

1.071 

.0340 

T 

* / 

♦ 10 

.8 

* 14 

1.057 

.0335 

,172 

.0060 

.013 

.0019 

.050 

1.062 

♦ vonr A 

.8 

.00 

4 

* / 

♦ 10 

1.040 

.0337 

.172 

,0053 

.015 

.0016 

1 . 000 

1.055 

A - 7-70 
» VOvf > 

T 
« / 

■1 A 
t XV 

T 
♦ / 

.12 

1.041 

.0334 

.171 

,0059 

.014 

.0019 
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Table H94, riVC-'llGLE PRESSURE PROSE WAKE PRESSURE BATA 

INCIDENCE ANGLE (BEG) = 10.0 , Zc/C = 2,10 ? R = 8.3 


V 

A* 




TOTAL 

STAT 

IC 

TOTAL PRESSURE 

TA>ir|r»>TT AT 
1 1 i nu 


PRESURE 

PRESSURE 

RECOVERY 

rkn<?TTTnv 
) UOA 1 xutt 



PT2 


p2 




n*r /n 
X. 1 / w 

Be^ < 


KPo <T/-) 

KPs 

<T/-) 

PT2/PT1 

<f/~) 


9.3 

.19 

99.19 




.9995 



10.4 

*15 

99,21 

.017 



.9997 



7.3 


99,19 

.017 

98.64 

,017 

.9995 

♦00024 

_ i^CA 

O TJ 
/ * u 

*15 

99.17 

.019 

98.64 

.017 

.9993 

.00026 

.400 

9.5 

.03 

99.13 

.019 

98.64 

.017 

.9989 

,00026 

” *350 

7.4 

.09 

99.13 

.019 

98.64 

.017 

.9989 

,00026 

• .300 

7.9 

.14 

99.14 

.017 

98.64 

.017 

.9990 

,00024 

-.250 

O 

^ */ 

.13 

99.12 

.017 

93.64 

.017 

.9988 

,00024 

-.200 

o o 
/ 

.09 

99.11 

.018 

98,64 

,017 

.9987 

,00025 

-.150 

o o 
/ * ? 

.12 

99.03 

.017 

98.64 

.017 

.9984 

,00024 

. ■» AA 

*AV\/ 

9.5 

.09 

99.04 

,017 

98,64 

.017 

.9982 

,00024 


9.2 

.12 

99.05 

,017 

98.64 

,017 

.9981 

,00024 

0.000 

7,3 

.09 

99.05 

.018 

98.64 

.017 

.9981 

,00025 

.050 



99.04 

.017 

98.64 

.017 

.9982 

,00024 

.100 



79.07 

.017 

98.64 

.017 

.9983 

,00024 

.150 



99.09 

.017 

98.64 

,017 

.9985 

,00024 

n/>A 

*^w 



79.12 

.017 

98.64 

.017 

.9938 

,00024 

nc*/\ 

»iLviV 

f> < 
U 4-T 

.11 

99,14 

.017 

98.64 

.017 

.9990 

.00024 


3.3 

.11 

99,17 

.017 

93,64 

,017 

.9993 

.00024 

-ycA 
4 UWV 

O A 

vr * u 

.09 

99.19 

,017 

98.64 

,017 

.9995 

.00024 

i AA 
♦ -TVV 

0.5 

.07 

99.21 

.017 

93,64 

,017 

♦ 9997 

.00024 

CCA 
* OiJV 



79,22 

.017 

93,64 

,017 

.9998 

.00024 

.700 



99,22 

.017 

98,64 

,017 

.9993 

.00024 

.850 

n 

/ 4-W 

•» A 
• 4.V 

99.21 

.018 

98,64 

,017 

.9997 

.00025 

1.000 

A 7 
/ *«J 


99.20 

.017 

98,64 

.017 

♦ 9996 

.00024 


UpsLr 

esifi Total Presaur 

'e FTl 

= 99,24 

KPs 

,017) 



UPslr 

CO?^ StrC 

tic Pressure pi 

= 93,73 

KPs (1/- .017) 



















Table H95. nVC IICLC 
INCIDENCE ANGLE 


rREGSURE TRCDC WAKE VELOCITY DATA 
<DCG) = 10»0 , Zc/C = 2*10 » R = 12*5 X 


NCRNALIZCD 



AjnnuAi 

ituivrini. 

IZED 





NORHALIZED 



TANGENTIAL 


TOTAL VELOCIT' 




VE 

LOCITY COHPONE 

NTS 


PSGITION 



Pi vCh 

rin^ 

Ysw An3 







2T/S 

U/Uro 

( f /- ) 


( 4/- ) 

DSa 

(4/-) 

IJz/Ueo 

< 47- ) 

Ul/Uzo 

< 4/- ) 

Ur/Uzo 

(4/-> 

“1*000 

1*079 

*0341 

*8 

*06 

1*3 

*13 

1*066 

*0333 

*164 

*0057 

.015 

*0012 

-*050 

1*084 

*0342 

*9 

*09 

1*5 

♦ 07 

1*072 

*0338 

*160 

*0052 

*0i7 

*0017 

-•*700 

1*07B 

*0342 

1*2 

*00 

*9 

.24 

1*064 

*0338 

*170 

*0070 

*023 

*0016 

-*550 

1*056 

*0344 

1*0 

*00 

.8 

*08 

1*043 

*0339 

*168 

*0057 

*019 

*0016 

- rf AA 
* -rW 

1*017 

*0353 

1*2 

*13 

1*2 

*09 

1*005 

*0349 

*156 

*0057 

*022 

*0025 

•*350 

1*034 

*0341 

n 

4U 

.09 

*9 

*09 

1*021 

*0337 

*164 

.0057 

*015 

*0016 

•■*300 

1*012 

♦ 0351 

n 

♦ / 

*12 

1*2 

.08 

1*000 

*0346 

.156 

►0056 

*015 

*0022 

-*250 

1*025 

*0349 

1.1 

*13 

*8 

*14 

1*011 

*0344 

.163 

*0061 

*019 

♦0024 

-*2C0 

*994 

*0340 

1*3 

*li 

1*2 

.13 

*982 

*0336 

*152 

*0057 

*023 

*0020 

-*150 

1*005 

*0343 

1*6 

.09 

*6 

*11 

*991 

*0338 

*164 

.0059 

♦ 029 

*0019 

•-*100 

*956 

*0343 

1*4 

*11 

1*3 

*13 

*945 

*0339 

*145 

*0056 

.023 

*0020 

-*050 

*930 

*0343 

O n 


} tS 

*12 

*927 

*0339 

*138 

*0054 

*035 

*0025 

0*000 

*929 

.0342 

1 -r 

J. w 

.10 

1*5 

*11 

*913 

*0338 

*138 

*0054 

*027 

*0019 

*050 

*931 

.0341 

i.c 

.11 

i i 
A ♦ T 

♦ 10 

*920 

*0337 

.139 

,0053 

*029 

*0021 

*100 

*937 

*0341 

n A 
.4. » U 

.10 


■f m 

*927 

*0338 

*138 

*0054 

*032 

*0020 

*150 

*928 

*0342 

1*G 

1 n 


III 

*913 

*0333 

*134 

*0052 

♦ 029 

*0022 

.200 

*949 

*0340 

1*4 

*11 


III 

.939 

♦0337 

*131 

.0052 

.023 

♦0019 

*250 

*960 

.0340 

1*4 

*07 


Ml 

*949 

*0336 

*138 

*0052 

*023 

*0015 

*300 

*991 

*0340 

1*1 

*11 

2*0 

*11 

*931 

*0337 

*138 

*0051 

*019 

*0020 

*350 

1*015 

*0343 

1*1 

*00 

1*4 

*09 

1*003 

*0339 

*151 

*0053 

*020 

.0015 

*400 


*0340 

»8 

*07 

1*5 

.11 

1*024 

*0336 

*152 

.0053 

*015 

*0014 

erjTA 
f WhJV 


.0344 

n 

> A. 

*03 

l-*3 

*16 

1*030 

*0340 

*159 

*0059 

*004 

*0015 

**7 AA 
♦ / VV 


*0341 

*4 

*03 

i- ♦ *T 

.10 

1*060 

*0337 

*160 

*0054 

*007 

*0015 

OITA 
f WviV 


*0341 

/ 

fU 

*10 

1*2 

.16 

1*066 

*0337 

.164 

.0060 

*011 

*0019 

1*000 


.0341 

1 ^ 
Ji * V 

*15 

*9 

*14 

1.053 

*0337 

*169 

.0060 

*013 

*0023 
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Table H96. 

IKCIBEKCE AHGLE (DEG) = iO.O 


Zc/C = 2,10 f 


’T'^r-n 

nuivnrfui.i.uiA 

rVTT 
UAX 1 


TOTA 

1. 


TOTAL PRESSURE 

-rAJiir*r7i»-rT A| 
i t xnu 

AijAi r 
niti7L.c 

PRESURE 


RECOVERY 




PT2 






-nx /r 

f yJ 

Bes ( ■{■ 

/-) 

KPs (-P/-) 

KPs 

(t/~) 

PT2/PT1 

(E/-) 

/\/\A 

X ♦ VVW 



99,23 

!oai 

98.65 


.9999 


— Oe?/i 
WUV 



99,23 

,017 

98.64 

,017 

,9999 


^ -t/\A 

♦ / w 



99,22 

,017 

93.64 

.017 

,9999 


♦ uuv 

7,2 

,03 

99,20 

,013 

98.64 

,017 

,9796 


♦ ^w 

8,7 

,07 

99,16 

,020 

93.65 

,017 

,9993 


--,350 

7,2 

,09 

99,18 

,017 

93.64 

,017 

,9994 


-,300 

3,7 

,03 

99,16 

,019 

98.65 

,017 

.9992 


- ntr/\ 



99,17 

,019 

98,65 

,017 

,9993 


-,200 



99,14 

,017 

98.64 

,017 

,9990 


-.150 

7,5 

,11 

99,15 

,018 

98.65 

,017 

,7991 


-,100 

8.3 

,13 

99.11 

.018 

98.65 

,017 

.9937 



3,7 

,12 

99,07 

,017 

. 98.65 

.017 

,9985 


0,000 

3.7 

.11 

99,08 

,017 

98.64 

,017 

,9984 


,050 

0,3 

,10 

99,08 

.017 

78.65 

,017 

,9934 


4 AJ\ 

f AVV 

O *T 
U « / 


99,03 

,017 

98.64 

,017 

.9984 


' ,150 

3,5 

,10 

99,03 

,017 

98.65 

,017 




3.1 

,13 

99,10 

,017 

98,65 

,017 

.9986 


.250 

n jt 

u *-r 

,11 

. 99.11 

,017 

98,65 

A>* ^ 

4^ vxy 

,9987 


.300 

0,1 

,11 

79.14 

,017 

93,65 

.017 

,997b 


,350 

0.7 

,09 

99,16 

,013 

93,64 

.017 

.9992 


4 AA 
^ frtW 

3.5 

,10 

99.10 

A4 X 

• vi/ 

98,65 

,017 

,9994 


KTCA 
f uuv 

3.7 

.16 

99,20 

,018 

93.65 

.017 

.9996 


.700 

8,6 

♦ 10 

99,23 

.017 

93,65 

.017 

,9999 


oe*A 

3.8 

,16 

99.23 

.017 

98,65 

,017 

,9997 


4 AAA 
A ♦ WV 

n n 

/ 44U 

4 S 

♦ x-r 

99,22 

.017 

98,64 

,017 

,9998 



Ur-aLrEoin Tolol pp s&siii G PTi — 99,24 RPs ( E/— ,017) 

U?5trBe<& SUiic Pressure f 1 = 98,74 KPs ( }■/" ,017) 












Table H97. 


nVE MOLE PRCCSURE: PRC2C «AKC VELOCITY SATA 



IN 

AT nrwnr 

Aitnj C f npA \ „ 
riltouC \ a^L.19 / - 

- ^ V A 

• iV ^ V 

,, T« /n 

= 2.10 . 

R = 16*7 % 




NORMALIZED 



NORMAL 

.IZtB 





NCRHALIZEB 



TA?^GENTIAL 


TOTAL VCEOCtTY 



VELOCITY. COMPONEI 

^ts 


POSITION 



r>4 \ ij- 

1 X wuU 

An a 

YdW Ails 







!?T/S 

U/Ozo 

/ X \ 

\ T/ / 

DCa 

<T7~) 

De^ 

( T/- ) 

Oz/Uzo 

< W - ) 

Ot/Uzq <>/-) 

Or/Uzo 

<T/~) 

~1»000 

1*075 

*0344 

7 
» / 

♦09 

1*4 

.10 

1*063 

♦0340 

.161 

♦ 0055 

.014 

*0013 

-»G5C 

1*072 

♦ V^TT 

♦S 

.07 

*3 

.12 

1*057 

♦0339 

» 181 

♦ 0062 

.015 

.0014 

-♦700 

1*07? 

.0344 

T. 1 

.07 

♦ 7 

♦ 18 

1*065 

.0340 

.172 

♦ 0064 

.020 

.0017 

-♦550 

1*05? 

♦ 0347 

1.0 

.07 

1*1 

.07 

1*046 

.0343 

♦ 164 

*0056 

.019 

♦00i4 

-♦400 

Ii058 

♦ 0348 

1*4 

.12 

1.1 

♦ 12 

1*645 

♦0344 

♦ 163 

♦ 0058 

.026 

,0024 

-♦350 

1 AT^ 
X » VUl. 

A7 4 n 

♦ V-lI*T<C, 

f 7 

♦ 13 

1*7 

*12 

1.620 

♦ 0337 

♦ 149 

.0054 

♦016 

.6624 

-♦300 

1*027 

i jt 
♦ VW77 

i -i 
J. * 4- 

.17 

1*4 

.07 

1.015 

♦0340 

♦ 154 

♦ 0054 

♦020 

♦0031 

-♦250 

1*027 

A7 

♦ vO*ir / 

♦ 7 

.17 

1*3 

.07 

1.017 

♦0345 

♦ 155 

♦ 0055 

♦016 

♦0036 

• -♦200 

*97? 

♦ 0350 

1*4 

.11 

1*4 

.13 

♦767 

.0345 

♦ 147 

♦0057 

.024 

.0021 

-♦150 

♦ 965 

♦ 0344 

4 7 

A *y 

♦ 14 

1*6 


.954 

.0341 

.140 

♦ 0052 

♦ 027 

♦0025 

-♦100 

♦ 74? 

♦0342 

1*7 

.11 

4 f 

4. *0 

WbM 

.738 

.0338 

.137 

♦ 6054 

.031 

♦0021 

-♦050 

.946 


1*7 

♦ 14 

1*5 

♦ 07 

♦ 735 

♦0338 

♦ 137 

♦0052 

.023 

♦0026 

0*000 

♦ 933 

♦6343 

1.7 

♦ 13 

1*6 

♦ 12 

♦ 927 

.033? 

♦ 137 

.0054 

.023 

.0031 

♦ 050 

♦ 941 

.0342 

1.6 

f 15 

1*3 

♦ 07 

♦ 730 

♦0338 

♦ 142 

.0053 

.027 

♦0026 

♦ 100 

.940 

♦ 0343 

1.3 

♦ 14 

H T 
J* f / 

* 12 

.730 

♦0339 

.136 

,0054 

.030 

.0025 

♦ 150 

♦ 957 

A7 >« A 
t Va7i. 

1*6 

♦ 12 

1*7 

AO 

IV/ 

OiT 
♦ / T/ 

.0333 

.137 

,0052 

.026 

♦0021 

♦ 200 

♦ 767 

ATJ»^ 
♦ va*TZ. 

1*7 

♦ 11 

1.3 

4 4 
4X1. 

♦757 

.0333 

.146 

,0055 

.032 

*0021 

♦ 250 

1.000 

A7< i 
♦ V07X 

1*3 

♦ 11 

1*7 

♦ 10 

♦ 790 

.0338 

,140 

.0051 

.022 

♦ 0020 

njAA 
♦ %JVV 

1*010 

ATT 

♦ Vul7^ 

.7 

♦ 14“ 

1.7 

.12 

1.000 

.0337 

♦ 143 

,0053 

.015 

♦0024 

he/\. 

1*037 

A74 A 
♦ VU7iU 

1*0 

♦os 

■t / 
A. 

.14 

1.026 

.0333 

♦ 151 

.0056 

.017 

♦0016 

4 AA 
f -rvv 

1*050 

.0342 

♦ 5 

♦ 07 

1.7 

.21 

1 *047 

.0337 

.149 

.0062 

.014 

♦0016 

fircA 
f Uov 

1*072 

♦ 0343 

A 
f jC. 

♦ 10 



1.061 

.0340 

.155 

.0056 

-.004 

♦001? 

♦ 700 

1*03? 

♦ 0344 

-r 
♦ / 

AT 
♦ V/ 



1,077 

.0340 

♦ 159 

.0057 

.014 

♦0015 

♦ 050 

1*087 

A71 4 

f V07T 


An 

’»W/ 


♦ 16 

1.074 

.0340 

♦ 163 

.0061 

.010 

♦0017 

4 AAA 
L f WV 

1*090 

A74 4 
♦ VW^'T 

d 

frO 

.03 

1.7 

♦ 10 

1.073 

.0340 

*150 

.0053 

♦ 014 

.0016 






0?5tr 

.... I>*.1 

VtCJ 

.OCX U 

zo = 29 

♦ 5 ifi/s 

( 1/- 

.71) 



r^robt Of* G'f'fScu ^ 10«0 I3 b^ 


I 


ro 

CO 

0 

1 


o 2 

-n 2 

y. s 

O 3? 
50 p 

■O 

> @ 
r“ 
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Table H98. 


f“^VC-{iOLE PRESSURE PROBE WAKE PRESSURE SATA 


IKCIBENCE ANGLE (SEG) = 10.0 . Ze/C - 2.10 # R = 16.7 Z 


TANGENTIAL 

rvnn-TTTOM 
I uox I xuit 

4. r / O 


AAA 
X * wv 

-.350 


-.350 

-.300 


0.000 

.050 


r-VTT 

UAX 1 j 

TOTA 

1 

1. 

STATIC 

A>iri c 
rsitbuil 

PRESURE 1 

PRESSURE 


1 

PT2 

_ J 

L __ P? 

' 

i 


(f/~) 

n ~r 
xj*r 

.10 

99.22 


98,65 

.017 

9.3 

.12 

99.21 

98.64 

♦017 

9.2 

.13 

99.22 

.017 

98.64 

.017 

9.0 

.09 

99.21 

.013 

98.65 

.017 

« A 
/ (►V 

.12 

99.20 

.018 

98.64 

♦ 017 

3.4 

.12 

99.17 

.017 

98.64 

.017 

3.7 

.09 

99.17 

.013 

98.64 

.017 

3.7 

.09 

99.13 

.013 

98,65 

.017 

3.7 

.13 

99.12 

.019 

98.65 

.017 

3.5 

.09 

97.11 

.013 

98.64 

.017 

3.6 

.12 

99.10 

.017 

98.65 

.017 

3.6 

.07 

97.07 

.017 

98.65 

.017 

3.6 

.12 

99.08 

.017 

98.64 

.017 . 

3.0 

.09 

99.09 

♦ 017 i 

93.64 

.017 

n tr 

U ♦ ki 

.12 

99.09 

.017 

93.65 

.017 

8.5 

♦ 07 

99.10 

,017 i 

98.65 

,017 

8.7 

.11 

99.11 

.017 

98,64 

.017 

3.2 

.10 

99.14 

.017 i 

93.64 

♦ 017 

3.2 

.12 

99,15 

,017 

98.64 

.017 

S.5 

.14 

99.13 

.017 

98.64 

.017 

3.1 


99.20 

.017 

93.64 

.017 

3.3 

.14 

79.22 

.017 

98.65 

.017 

3.4 

.14 

99.23 

.017 1 

93.64 

.017 

n o 

4 / 

da 

.017 

98.64 

.017 



/ / f 


99.23 

.017 

98.64 

.017 


TOTAL PRESSURE 
RECDMERY 


"5o»i I ot-^x Prc55urt iTl 
'eBiii SLoLaC Prsssure p1 



79,24 U-B 
98.74 KPs 


(I/- .017) 
(t/~ ,017) 
















r!?0Bz wake: velocity data 

10,0 . Zc/C = 2,10 » R = 25,0 % 


NORHALIZED 
VELOCITY COMPONENTS 


YoW Afia 



(+/■■) 

Uz/Uzo 

1.4 

,08 

. 1 .074 

.7 

,11 

1,071 

T 
* / 

.13 

1,065 

1.0 

,11 

1.042 

1.1 

.07 

1.034 

1.2 

.08 

1.022 

1.3 

.0? 

1.005 

1.2 

.10 . 

1,032 

1.5 

,07 

,988 

1.2 

,03 

.970 

1.3 

.08 

.952 

1,4 

,09 

,949 

1,4 

.08 

.950 

1,4 

.10 

,946 

1.3 

.10 

.955 


,907 .0335 ,149 

1,002 ,0335 .144 

i.OlA ,0334 ,150 

1,033 .0335 ,154 

1,051 ,0334 ,158 

1.044 .0334 ,174 

1.077 ,0334 .174 

1.077 .0334 .143 

'•1.073 .0337 1 ,147 

UrstrcBtii Velocity Uzo = 29,4 a/s 
Probe Ysw Offset Ar.sle = 10,0 De^ 


,0337 

♦0334 

,0334 

,0333 

.0334 

.0344 

,0336 

,0335 

,0339 

,0340 

,0335 

,0335 

.0335 

.0335 

,0334 

,0334 

.0335 

,0335 

,0334 

.0335 

,0334 

.0334 

,0334 

.0334 

.0337 


,162 ,0053 

,175 .0059 
,174 ,0060 

,168 ,0057 

.162 .0054 

,158 ,0055 

.155 ,0054 

,159 .0055 

.148 ,0053 

,152 ,0055 

.145 .0053 

.144 .0053 
,141 ,0051 

.143 .0053 

.144 ,0054 

.150 ,0055 

,149 .0053 
.144 ,0051 

,158 ,0069 

,154 ,0052 

,158 ,0055 

,174 ,0059 


,0059 
,0054 
,0054 
( 1 -/- 


t 

LO 

CO 

I 


Qf POOR QUALITY 
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Table HI 00, riVL-HOLC PRESSURE PROBE WAKE PRESSURE DATA 

INCIBEflCE ANGLE <DEG) = iO.O * Zc/C = 2*10 y R = 25.0 


V 

A* 


NORMALIZED 


TOTAL 

5TAT 

IC 

TOTAL PRESSURE 

TANGENTIAL 


PRESURE 

PRESSURE 

RECOVERY 

POSITION 



PT2 


p2 




nT /n 
A t / a 



KPs ( 

+/-) 





-l.OOO 

8.6 




98.71 

.017 



-.850 

9.3 

■nl 



98.71 

.017 

.9999 


-.700 

9.4 

.13 

99.29 

.017 

98.71 

.017 

.9999 


-.550 

9.1 

.11 

99.29 

.013 

95.71 

.017 

.9998 


-.400 

9.0 

.07 

99.26 

.017 

93.71 

.017 

.9995 


-.350 

9.0 

.08 

99.25 

.019 

98.71 

.017 

.9994. 


-.300 

9.0 

.09 

99.23 

,017 

98.71 

.017 

.9992 


-.250 

9.0 

.10 

99.25 

.017 

98.70 

.017 

.9994 


-.200 

S.7 

.09 

99.21 

.018 

98.71 

.017 

.9990 

$ 

-.150 

9.1 

.03 

99.20 

.018 

98.70 

.017 

.9989 

R S S 

-.100 

5.9 

.08 

99.17 

.017 

98.71 

.017 

.9987 

R S3 


3.7 

.09 

99.17 

.017 

95.71 

.017 

.9986 

R S 3 

•0.000 

5.5 

.03 

99.17 

.017 

98.70 

.017 

.9986 

R 

.050 

8.7 

.10 

99.17 

♦ 017 

93.71 

,017 

.9986 

.00024 

.100 

8.8 

.10 

99.18 

.017 

98,71 

,017 

.9987 


.150 

9.0 

.11 

99.19 

.017 

98.71 

.017 

.9988 


.200 

0.7 

.10 

99.21 

,017 

98.70 

.017 



nc*/\ 

5.2 

.10 

97.22 

.017 

98.71 

.017 

.9992 


.300 

5.9 

.26 

99.24 

.017 

98.71 

.017 

.9993 


,350 

3.5 

.08 

99.25 

.017 

93.70 

.017 

.9995 


.400 

3.6 

■i n 

no 

/> *4:./ 

.017 

98,70 

.017 

.9997 

% 


9.4 


99.29 

.017 

98.70 

.017 

.9998 

% 




99.31 

.017 

98.71 

.017 





■^1 

99.31 

.017 

98.71 

.017 






99.30 

.017 

98.70 

.017 




Ur stress Totsi Pressure PTl = 99.31 KPs ii/~ .017) 
UestresB SUtic Pressure ?T = 95. SO KPs <1/- .017) 















Table HI 01. 


rrnr 

I JlVU 


uni r 

UUI-&. 


1 


ry»%nT>r 
I isuvu 


riAi'r 

wniviu 


I ir»* nr'fTv 

VU.UUUJI k I 


10»0 


:/C = 


TkATA 
jjn i n 

n — -r-r. -r v 

t\ ““ \iU ¥%J ta 


NORflALIZED 



ikmr>UA) T’^r-n 
iiuivi snuxx.k».a^ 





NORhALIZnC 



TANGCNTIAL 



roT/vi tiri nr>TTV 
u 1 nt- vCuubjL 1 1 



■vt 

^OCITY 

coHpone 

MTS 


PaOITION 



rilch 

A«« 

niia 

vr-< . ^ 

low mia 







2T/G 

U/U20 

<!•/-) 

Ti ^ ^ 

x>ea 

( f/- ) 



Oz/Ozo 

< W- ) 

Oi/Ozo < 1/-^ > 

Ur /Uzo 

< W~ ) 

-1»000 

1.070 

.0337 

T 
♦ / 

.10 

X 4 X 

4 11 

4 , A*7-y 
X 4 V/ / 

.0335 

.163 

.0057 

♦ 013 

♦ 0019 

-.050 

1.072 

.0337 

1.4 

.12 

.7 

4*7 

4 X/ 

1.053 

.0335 

.173 

.0063 

.026 

.0024 

-.700 

1.084 

.0337 

4 *7 

x«/ 

.12 

1.1 

.07 

1.071 

.0335 

.167 

.0054 

♦ 033 

.0024 

-.550 

1.047 

.0343 

1.7 

.io 

1.3 

. 00 

1.035 

.0337 

.153 

.0054 

.034 

.0021 

-.400 

1.063 

.0337 

1.3 

n"7 

4 X./ 

1.0 

.0? 

1.055 

.0335 

♦ 167 

♦ 0056 

♦ 033 

.0051 

-.350 

1.046 

.0330 

2.5 

^ o 

4 XU 

1.0 

.14 

1.032 

.0333 

.164 

♦ 0059 

.046 

.0036 

-.300 

1.026 

AT“y-y 
> vuu/ 

l.G ' 

.15 

•1 A 

X 4U 

.07 

1.013 

403^3 

.160 

.0055 

♦ 033 

.0030 

-.250 

•f A< T 
X » VA/ 

.0337 

1.5 

4 O 
4 X / 

1.0 

An 

4 VU 

1.004 

.0333 

.157 

.0054 

.026 

.0035 

, -.200 

.975 

.0339 

n n 

X 4 X. 

.14 

1-.2 

.00 

.783 

>0335 

.153 

.0054 

.037 

.0023 

-.150 

.992 

.0337 

2.6 

.23 

4 4 

X 4 X 

.14 

.777 

4 0u33 

.153 

.0057 

♦ 044 

.0042 

-.100 

.976 

.0337 

-1 rr 
X 4 U 

.26 

1.0 

.07 

♦ 764 

4 03t^3 

.152 

.0055 

.026 

.0045 

-.050 

* // X 

,0337 

.7 

.07 

1 4 3 

.07 

.960 

♦ 0333 

.147 

.0052 

.016 

.0017 

0.000 

.965 

.0337 

1.0 

4 n 

4 XX, 

.7 

.13 

4 753 

.0332 

.152 

.0057 

.013 

.0022 

.050 

.772 

.0337 

4 *T 
X 

.15 

1.4 

♦ 07 

.761 

.0333 

.146 

.0052 

.022 

.0027 

f i vv 

.777 

.0336 

♦ 7 

AO 
4 VU 

1.6 

.00 

.780 

.0333 

.147 

.0051 

.016 

.0015 

•i crn 

* X ulV 

1.011 

.0337 

1.1 

4 16 

1.3 

.07 

1.000 

.0333 

.152 

,0052 

.019 

.0029 

OAA 
f 4UVV 

1.024 

A*7’T-y 

n 

» / 

♦ 11 

X 4 U 

AO 

4 vO 

1.012 

.0333 

.152 

.0052 

.016 

.0021 

ncA 

> jC-iJV 

1.039 

.0337 

•1 

» X 

OA 

4 X.V 

4 / 

X 4 U 

4 A 

4 XV 

1.028 

.0333 

.152 

.0052 

.002 

.0036 

.300 

f Ail A 

X » vuv 

♦ 0337 

.6 

.12 

4 C 
X 4 U 

.00 

1.040 

.0334 

♦ 156 

.0052 

♦ Oil 

.0022 

♦ 350 

1.072 

.0330 

1.0 

.16 

1.1 

4 16 

1.057 

ATT4 
4 vuu-r 

.167 

.0060 

.013 

.0031 

.400 

1.077 

A7**rr> 

.6 

.13 

.0 

4 *7 
4 XU 

1.063 

4 0t^34' 

.172 

.0059 

.012 

.0025 

.550 

1.0Q7 

.0337 

» X. 

.07 

.0 

.11 

1.075 

•03VI4- 

.173 

.0057 

♦ 005 

.0017 

.700 

1.001 

.0337 

«. ■« 
» X 

I n 
4 XX, 

*7 

4 / 

.07 

4 A / *7 
X 4 VU/ 

.0334 

4 •7IT 
4X/ U 

.0056 

-.001 

♦0023 

.050 

4 An*y 
X f V // 

f 

• . X 4 V/ 

4 O 

4 XX. 

40 

4 A 
4 XV 

1.002 

.0334 

.181 

.0057 

.020 

.0023 

1.000 

1.007 

AT-7C 

* 

1 4 

X 4 X 

.00 

.8 

i A 
4 XV 

4 A*7T 
X 4 V/ U 

.0334 

♦ •T’y 
4 X/ U 

.0057 

.022 

.0017 


ur s> v*i 


_ ir 
com V 


ei 

Of 


UU X \tS> 

fssi 


riri 


U^U 

l5 = 10 


*7 Fr/S 

♦ 0 


< I-/ 


CO 

o 

o 
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Table H102. 


PRESSURC PRODC 

<SEG; = 10*0 7 


WAKE PRESSURE 
Zc/C = 2.10 » 


DATA 

R = 33.3 X ■ 


T***rn 

itui\a 

r“VT*r 

UAA 1 


TOTAL 

STAT 

IC 

TOTAL PRESSURE 

1 1 xnii. 

AMAJ 

niTui.^ 

C 

PRESURE 

PRESSURE 

RECOVERY ' 

rrnrTTTnj* 

\ UtJX 1 XU)t 



PT2 



p2 









saoi 

PT2/PT1 

U/-) 

/\AA 
X • wv 


IBM 

no n~f 

/ / 4 X./ 

4 VX/ 

73.67 

,017 

1.0000 

.00024 

_ oe*A 
\ 

9.4 

4 -r 

4 A/ 

QQ m 

/> 4^« 

.017 

78.67 

.017 

.9998 

.00024 

^ TAA 

♦ / vv 

7.0 

A-y 

4 V/ 

77.26 

.017 

98.67 

.017 

.9999 

,00024 

CrSTA 

’“►uUv 

O ^ 
O* / 

.00 

97.23 

.010 

93.67 

.017 

.9996 

.00025 

— 

* 'YW 

n n 
/ *£. 

.10 

77.25 

.017 

98.67 

.017 

.9997 

.00024 

- "TCTA 
♦ Uv?V 

O 4 
/ ♦T 

•1 c* 

4 Xi4 

77.22 

.017 

73.67 

.017 

.9995 

.00024 

-tAA 

k 

n n 
/ 

4 A 
4 XV 

97.21 

.017 

9B. 67 

.017 

.9993 

.00024 

AC*A 

> 

o ■? 

/ 4 A 

.08 

77.20 

.017 

93.67 

.017 

.9992 

.00024 

_ OAA 
»^\/v 

rt 4 
/ 4 A 

.08 

77.17 

.013 

98.67 

.017 

.9990 

.00025 

» 


KCm 

on -tj 

.017 

93.67 

.017 

.9990 

.00024 

_ 4 AA 

» AVV 



no 4 f 

f / t XU 

.017 

98.67 

.017 

.9938 

.00024 

AC*A 
» Vv»V 

0.7 ‘ 

A? 

4 V/ 

no 4 c 

/ / 4 XU 

.017 

98.67 

.017 

.9983 

.00024 

A AAA 
V » \>\/U 

7.1 

.13 

77.15 


98.63 

,017 

.9987 

♦00024 

.ACA 
* %/wr\/ 

3.7 

.00 

77.15 

A4T» 
4 VX/ 

98.67 

.017 

.9938 

.00024 

.100 

0.5 

.00 

77.10 

A< "y 

4 VX/ 

93.67 

.017 

*9990 

.00024 

"f CPA 
M AtJV 

n 

04/ 

.08 

77.17 

.017 

93.67 

,017 

.9991 

.00024 

.200 

n ^ 

U 4 u 

.03 

77.20 

A4-F 

4 VX/ 

93.67 

.017 

♦9993 

.00024 

AffA 

n i 
u 4-r 

.10 

77.22 

.017 

73.60 

.017 

.9995 

,00024 

“7AA 
♦ UW 

o c* 

W 4>f 

.08 

77,24 

.017 

73.67 

A< *7 
4 VX/ 

.7997 

,00024 

^tPA 

♦ 


B 9 

77.25 

A1 

4 VX/ 

73.67 

.017 

♦ 9993 

.00024 

i AA 
»-TW 


Bl 


A4“y 

4 VX/ 

73.67 

.017 

.9998 

.00024 

KTCA 

♦ OUV 

^^9 

R 9 


.017 

73.67 

.017 

1.0000 

.00024 

TAA 
♦ > VW 


.07 

77.27 

.017 

78,67 

.017 

.9999 

.00024 

ntTA 
» uuv 

7.6 

4 A 
4 XV 

no n~f 

/ / 4X./ 

A4 T 
4 VX/ 

78.67 

.017 

1.0000 

.00024 

1.000 

7.2 

4 A 
4 XV 

OA 

f 4 ^i-t 

A47 

4 VX/ 

93.67 

.017 

1.0000 

.00024 


upsbrcoitt Tcisl Pressur e PTl — 79.27 KPs (f/ . 017 ) 

UFiLrESi?! SirotrjLC Prs 5 Si 3 r 5 rl “ 98.77 KPs . 017 ) 











j-T»ir iin> r- nr^i7r*nur>r r>nr>t>r 
1 x^u uwuu 1 i\ilwvru»\u t >\uvu 


Table HI 03. 

TMnr nr*M#*'p* Aiirt r* / rtr^n \ -i a A ^ 
xitOA i>uitwu nituuu \ / “ XV fv i 


!iAJi*r tip* nprrv nAXA 
wni\u vLiUUwx 1 t x*n I n 

Zc/C =: 2.10 , R = 50.0 


X 


junnwAi TTC^v 
HuKt.imL.xi.ux* 



linnxH/ TTrrn 
iiui\i muxx.Cxt 





NORHAL 

IZED 



TA*tpr-*iTT Al 

1 rtttuutv 1 xm. 


TAYAJ Mrt npTTS 

1 u 1 nu VUX.UUX 1 

' 



VE 

uOCITY COMPONENTS 


nnOTTTnas 













> l>«J>X 1 XUIX 











/rv 
X. t / u 

■WWl 

mBM 


BBS 



Uz/Uzo 

< 4/- ) 

Ut/Uzo 

( h'~ ) 

Ur.- 37 0 

<+/“) 

AAA 

X ♦ WV 

•t AOT 
X *v/o 

AT .i C* 
♦ VUTU 

n 

4 u 

4 A 
4 XV 

.7 

.15 


.0341 

,173 

.0061 

♦t •"* 
4* V’ 

.0020 

^ nCTA 
* WUV 

■f ATT 
X * V> / 

.0344 

•1 T 
X 4 U 

♦ 11 

1.0 

.11 


.0340 

.169 

.0053 

♦ Vx-.; 

,0023 

- ^AA 
♦ / VV 

■1 AOT 
X * vOu 

.0345 

H C 

X 4 U 

.12 

1.1 

.11 

1.067 

♦ 0341 

.163 

.0057 

.023 

.0024 

^ ITlCA 

* uuv 

i.070 

ATiir 
♦ VUTv> 

•i T 
X 4 U 

4 C 
4 XU 

1.6 

.08 

1.067 

,0341 

.158 

.0053 

.024 

.0029 

- 1 AA 

♦ *ir vv 

1.073 

.0345 

1 .4 

.15 

,7 

4 A 
4 XV 

1.057 

.0340 

.173 

.0059 

.025 

,0030 

-rCTA 
* uuv 

4 ATT 

X * VU/ 

AT4 / 
4 VUTU 

1*6 

.32 

1.1 

AO 
4 V / 

4 AOi 
X 4VXT 

.0342 

,160 

,0055 

.029 

.0058 

_ ‘•XAA 
♦ UW 

4 AH 

X ♦ VTX 

AT 1 e* 

4 VUTU 

■i ^ 

X 4 X 

Tn 
4 «JX 



1.028 

.0341 

.164 

.0058 

.020 

,0053 

niTA 
~ ♦ 4XW 

4 AT / 
X f vuti 

f 034/ 

4 T 
X 4 / 

n'' 

4X.X. 


IS 

4 A*T*» 

X 4N/XU 

.0342 

.166 

.0061 

.030 

,0041 

_ n.A A 
*.k.VV 

4 AAT 
X . V^U 

ATI C 
4 VtiTU 

■1 T 
X 4 U 

♦ 37 


IS 

1.007 

.0341 

.164 

.0061 

.024 

.0070 

_ -1 PA 
♦ X uv 

1,004 

ATI T 
4 VUTU 

•< 4 

X 4 T 

.15 


IS 

.772 

.0339 

.154 

.0057 

.025 

,0028 

- •» AA 

♦ X vv 

.990 

.0347 

4 C 
X 4 U 

A4 

44.x 

1,0 

mm 

.978 

.0342 

,154 

.0065 

.026 

.0037 

.. AITA 

♦ VUV 

.932 

.0344 

4 4 

X 4 T 

4 4 
4 XT 

BQa 

.13 

OTA 
♦ / / V 

4 

.147 

.0057 

fCxi/ 

.0025 

0.000 

♦ 959 

.0344 


■IH 


.14 

,740 

.0339 

,146 

.0058 

.009 

.0029 

,050 

.773 

.0344 



1.1 

4 n 
4 X4. 

.761 

.0340 

451 

.0057 

.014 

.0013 

.100 

.93ii 

AT IT 
4 VUTU 


RFl 

1 4 4 

,10 

♦ 774 

.0339 

.147 

.0054 

.005 

,0023 

i CTA 
* XUV 

1 AAT 
X « VV/ 

ATXT 
4 VUT»J 


.18 

4 1 

X 4 T 

4 O 
4 XX 

.976 

.0339 

.150 

.0055 

.007 

.0032 

nAA 
. X.W 

4 AAO 
X * VV / 



E9 

i c: 
X 4 v> 

.08 

♦ 990 

.0339 

.150 

.0053 

.010 

.0022 

nc*A 

* X.UV 

4 A 1 ■! 
X ♦ VTX 

ATI 1 

4 VUTT 


Is 

7 

X 4 U 

AO 
4 V / 

1.029 

.0340 

4 ETT 
4 XU/ 

AAtrCT 
4 VVUu 

-.002 

.0027 

“7 AA 
* U W 

4 A1 
X » VTU 

AT 4 T 
4 VUTU 


IS 

1.4 

.07 

1.035 

.0340 

,157 

.0054 

.002 

.0023 

TCA 

* ouv 

1.060 



Ira 

1.0 

. 14 

1.055 

.0340 

.166 

.0057 

.009 

.0031 

1 AA 
¥ *TVV 

1.079 


n 

4 U 

4 T 
4 X/ 

i ^ 

X 4 V 

4 T 
4X0 

1.066 

.0340 

,163 

.0059 

. .014 

.0033 

ce-A 
♦ WV 

1.092 

AT X C* 
4 VUTU 

r 

4 U 

.16 

4 T 
X 4 4. 

A^ 
4 VU 

1.079 

.0341 

♦ 167 

AAC* 4 
4 WUT 

.011 

.0031 

•7AA 
♦ J VV 

1.093 

,0345 

A 

4X. 

♦ 16 

1,0 

,23 

1,079 

,0341 

.170 

.0069 

-.003 

.0031 

ncA 

. UUV 

4 AAA 
X ♦ V /v 

..0345 

T 
4 U 


1.6 

4 A 
4 XV 

1.070 

,0341 

.157 

.0054 

.006 

.0013 

♦ AAA 

X *■ vvv 

4 Ap4 
X 4 V > X 

,0345 

O 

4U 


1.2 . 

,07 

1 ATO 
X 4 V/ U 

,0341 

.168 

*00^6 

.015 

.0019 


n.. - i M- 7 -- »* 1 . . 

ur9V»isem 

rt- ^ v_.. 

» » UUC I OW VI I 3CM/ 


VilU 

An "IIg 


2?. 4 Ki/s (+/" .71) 

10*0 De^ 


I 

C3 

0 

r*3 

1 
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Table H104. 


r-T^ir r“ or*irr^CMr>C 

t nuuL^ I uUtJti^uKu 


PROBE UAKE 


PRESSURE BATA 


TiTnTnriir«f“ 
a. < T w A i.* u 1 1 w u. 


r* f ^ 


2.10 # R = 50.0 X 


iksnruA} TTrrn 
ituiM inux A.ui.1 

CVTT 
UAJ. 1 


TOTAL 

STAT 

IC 

TOTAL PRESSURE 

•r ^>lf'r^ii■rTA.l 
1 nituCit } j.rri_ 

f 

nKuuu 

PRESURE 

PRESSURE 

RECOV 

ERY 




PT2 


p2 





OT /C 
^1/1^ 

r X 
> 1 

> 

/ / 

KPo ( 






X * w%/ 

A ^ 
/ ♦ J. 


99.57 

.017 

93.93 

IQS 


B £ iS 

^ ncA 

*Ut*V 

n ■* 

/ * j. 

1 9 

99.57 

Ai-r 
* vx/ 

93.99 

,017 



^ T/\A 
♦ / vv 

n 4 
/ » ji. 

S 9 

99.53 

.017 

99.00 

.017 

1.0000 

B S 3 

_ rPA 
♦ 

n ir 

U * 

.09 

99.57 

.017 

98.99 

.017 

.9999. 

B S 3 

^ 4 AA 

*-rv\> 

n X 
/ ♦ T 

.11 

99.56 

.017 

98.93 

.017 

.9993 

.00024 

__ 7JTA 
* uav 



99.53 

.013 

98.99 

.017 

.9995 

.00024 

- 

♦ UVV 


wM 

99.53 

.017 

98.99 

.017 

.9995 

.00024 

— AffA 

f iUxJ\/ 


h9 

99.52 

.013 

93.99 

.017 

.9994 


^ AAA 


.16 

99.50 

,017 

93.90 

.017 

♦9972 


^♦150 



99.49 

A-f T 
*\fXf 

93,99 

.017 

.9991 

K«B3i 

-.100 


Iwfl 

99,47 

,010 

98.99 

.017 


,00025 

^ ac*a 

♦ VtJV 

3.0 • 

.13 

99.47 

A-i *7 
* VX4 

98,99 

.017 

.9939 

.00024 

0.000 

3.0 

.14 

99.45 

.017 

99.00 

.017 

.7938 

.00024 

.050 

^ A 

i ^ 

» 

99.47 

.017 

79.00 

.017 

♦9939 


.100 

o / 

*v» 

■f A 

* xst 

99.43 

,017 

99,00 

.017 

.9990 

.00024 

•ICA 

* 

A 4 
u *0 

< A 
* 4.^ 

99.49 

.017 

. 98,99 

.017 

.9992 

.00024 

AAA 
♦ AVvr 

n IT 

U ♦ -H> 

.08 

99.50 

.017 

98.99 

.017 

.9992 

,00024 

Atr.A 

*^fa>v 

O -y 
u*/ 

.09 

99,53 

.017 

90.79 

.017 

.9995 

.00024 

♦ 300 

A J 
\j*0 

.09 

OO PT 
♦ UU 

.017 

93.99 

.017 

.9995 

.00024 

AJTA 
* \J^J^/ 

0 A 
} *v 

.14 

79.55 

.017 

93.79 

.017 


.00024 

4AA 
t AV\/ 

9*0 

.13 

99.57 

.017 

93.97 

.017 

.9999 


CCA 
* i3uv 

3.G 

.06 

99.55 

.017 

93.99 

.017 


E 

.700 

?,0 

.23 

99.57 

.017 

93.93 

.017 

.9999 

R 

.850 , 

0.4 

■1 A 

♦ XV 

99.50 

.017 

98.99 

.017 

1.0000 

.00024 

1.000 

n A 
u * / 

.09 

77.53 

.017 

98.93 

.017 


.00024 


urBursoitt Tutoi Prc&=>ur5 PTl “ 7?»5S KPs ii / ~ *017) 

iJirBtrcSwi Sostic Prfissurs p 1 ~ 99*03 XPs ^ ■[*/’* *017) 










table Hi 05. rlUE IlGLC rUCGGURC TROCC iiAKE VELOCITY SATA 



T>»nr nifiiHh 
▲I’lWJ.ajk.iYwiu 

A »>r-i n / 
rtitbi.u \ 

nrr' ^ i 
x«i4t;» i ' 

5 •! A A 

“ xvtV 

Zc/C 

= 2.10 ♦ 

R = 66*7 X 













HORhALIZED 



TAliGCNTIAL 


RBB 


mu 


JeLocitV. COHPONEHTS . 



HMHfl 





WM 

■■■ 






. .2T/S_. 



KgH 






Ot/lizDj 1/-.) 

Ur/Uzc 

<!/-> 

-1.000 

•t . AT-y 
J. * V/ / 

.033? 

*0 

*08 


wvm 

■11^ 

*0336 

*158 

♦ 0054 

.015 

.0016 

"i850 

ii076 

*0337 

4 4 

X ♦ X 

.07 


■iM 


♦0335 

*166 

*0059 

*020 

-.'00i7 

-*700 

i.074 

*0337 

4 -7 

X » / 

.ii 

■( . n 

X » / 

*10 

1.062 

.6336 

.152 

iOOSi 

*032 

.0024 

S550 

1.062 

.0346 

1*7 

*23 

1*4 

*07 

1*056 

.0336 

*159 

*0653 

*032 

*0044 


1.03? 

.0341 

2*i 

.10 

1.5 

.09 

i*o2S 

.0337 

.153 

.6053 

♦637 

.0035 

“ ♦ wuO 

1.032 

.0330 

2.6 

.17 

1.4 

.13 , 

1*01? 

*0334 

.155 

*0056 

*036 

,0037 

-*300 

i*024 

.0338 

.? 

.15 

.7 

*07 

1*011 

.0334 

♦ 162 

,0056 

.616 

.0027 

-.250 

i.ooo 

.033? 

1*4 

*17 

i.o 

V -j A 

» ix 

.70S 

.0335 

.156 

.0057 

*024 

.0035 

nAA 

♦ AVV ‘ 

f / f X 

.0343 

« 5 

.23 

1.3 

. A^ 
* V/ 

*700 

.6337 

♦ 150 

.0053 

.007 

.0040 

S15C 

*?75 


1.7 

.37 

i*4 

.11 

.964 

.0335 

.146 

*6054 

*032 

Ma 

-.100 

*774 

.0338 

1*4 

.23 

1.4 

.11 

.963 

.0335 

*145 

.6053 

.023 

.0048 


.760 

.0337 

4 A 
X *\J 

♦ 08 

1*2 

♦ 09 

.743 

.0335 

.147 

*0054 

.016 

.0015 


*753 

.0338 

♦ 8 

*17 

1*4 

.08 

♦ 942 

♦0334 

*142 

.0052 

.013 

.0032 


*767 

.0330 

.6 

*io 

1*2 

*07 

.756 

*0334 

.148 

,0054 

.010 

.0018 

♦ 100 

, r»Tn 
i i f U 

A“rri^rv 
f VWtJU 

.3 

♦ 10 

1.5 

.07 

h/ 7 
♦ /u/ 

♦0334 

,145 

,0652 

*005 

.0017 

BTA 
♦ J.UV 

i.004 

♦C'33G 

.2 

n 

* XX. 

i.5 

.14 

.773 

.0334 

.148 

.0056 

,603 

.0021 

.200 

A*i *T 
a *vx/ 

.0330 

.3 

*13 

1.4 

.12 

1.005 

.0334 

.153 

.0055 

.606 

,0023 

♦ 250 

■f A*»r> 
JL « N/UU 

.0330 

-.1 

ntr 

*x.u 

1.4 

*06 

1.027 

.0334 

» 1 iiU 

.oosr 

-.001 

.0046 

♦ 300 

1.054 

.03-37 

A 
♦ V 

*13 

1.6 

.03 

1.043 

.0335 

.155 

.0052 

,000 

.0025 

.350 

4 A/ 4 
X ♦ VUT 

AT-^n 
» vuu/ 

.6 

.13 

1*7 

♦ 07 

1.053 

.0335 

,154 

.0051 

♦Oil 

.0024 

♦ 400 

1.071 

A*>*yrt 

»V\iU/ 

t 

♦ U 

.23 

1.4 

.11 

1.059 

.0335 

*161 

*0055 

*011 

*0043 

B*CfA 
♦ WtJV 

1.001 

, A.T 4 A 
♦ VUTV 

. -7 

•» n 

» X / 

1.4 

1 A 

* XV 

1.068 

.0336 

,162 

.0054 

.006 

.0036 

*700 

1 AOA 
1 * VUV 

.033? 

.0 

.13 

1.3 

.13 

1.067 

.0336 

.155 

*0055 

*0l4 

.0024 

.050 • 

*1 

X » V/ X. 

A‘*?Th 
* VUvi / 

♦ 7 

•1 n 

* XX 

1 

X » X 

.14 

1,060 

.0335 

.164 

.0058 

,010 

.0022 

i.ooc 

1 

X » vyV 

A”^->rv 

» VUt.^ / 

n 

♦ w 

.07 

4 / 

^ X ♦ o 

.00 

i.063_ 

.0336 

,157 

.0052 

A4 «r 
f\fX\J 

.0014 


M-7-.H-^i.r M— — rin ’J Ts^e- f 4. / — \ 

urai/i tfolfi V«;i.uCIl/9 uiO - t.* ¥/ «> 5 V T/ */x/ 

Probe YoV* OYTOet/ Apiaie — 10»0 De^ 


i 


to . 
O 


O o 

X 
T3 Q 

S 2 

;o ^ 


lO Tj 

E ^ 
^ © 
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Table 


H106, 




PRCGSURE PRCBC WAKE PRESSURE 
(SEG) = 10.0 . Zc/C = 2.10 # 


r^ATA 
i>n i H 

R = ii.7 


V 

** *; 


jkinrriiAi TTr*n 
1 T 1\ II H J. 

rvTx 

UAX t 

TOTAL 

STATIC 

TOTAL PRESSURE 

TAUnrilTTAI 
1 nituL«l^ t xrsi. 

AMAf rr 
nt^oL-u 

PRESURE 

PRESSURE 

RECOVERY 

rmf'TTTnjij 
) UklA t -LUlt 



OTA 
1 1 X. 


r A 




OT 
£. t / 

n_-r / 

h'-) 

kPo i 

T/-) 

KPo 

iW-) 

PT2/PT1 

<+/-) 

-l.COO 

3.5 

.11 

99.27 

.017 

9B.69 

.017 

1.0000 

.00024 

- ner/\ 
♦ ouv 

O 

u* / 

4 I 
* XT 

99.27 

.017 

93.68 

.017 

1.0000 

.00024 

« *yaa 
♦ / vv 

n *7 
U t vT 

.10 

nn n/ 
/ / *^1.0 

.017 

98.63 

.017 

.9997 

.00024 

ffff A 

« tJtJV 

?> O 
U4U 

^ A 
* XV 

no AP 

/ / f X.U 

.017 

93.60 

.017 

.9977 

AAAA4 
f VWX.T 

_ i AA 

f TW 

n **y 
u ♦/ 

1 A 
* XV 

no n-T 
/ / *x,u 

A-t n 
♦ vxu 

90.68 

.017 

.9995 

AAAAP 
t VW.C.U 

_ WA 

♦ U*j«Lr 

rv A 
U f / 

•1 *7 
* XU 

no on 

/ / t XX. 

A-f 

*VX/ 

93.69 

A-*'^ 
» VX/ 

nnop 
♦ / / / u 

AAAn< 
♦ VVVX.'T 

^ TAA 

»v»VV 

n 4 
/ ♦ X 

1 ^ 
* XV 

99.21 

A4T 
* VX/ 

on f n 
/u*uu 

AH *Y 
* VX/ 

.7794 

AAAA4 
* VVVX.T 

_ nC-A 
♦ £.uvr 

n -r 
/ *x 

* A 
f Xx. 

no 4 n 

/ / f XU 

A^ *7 
» VX/ 

93.63 

Ai’y 
♦ VX/ 

.9991 

AAAAjC 

* vvvA-r 

AAA 
♦ A.W 

n -7 

u » / 

♦ V/ 

no in 

f / 4 XU 

.013 

93.67 

.017 

.9991 

AAAAP 
♦ VVVX.U 

< PA 

♦ 

n ci 
u > U 

.13 

79.16 

A4 -7 

♦ vx.^ 

98.63 

.017 

♦ 9939 

,00024 

— 4 AA 

♦ XW 

o -r 
u 

.11 

99.16 

.017 

98.68 

.017 

.9939 

.00024 

-.050 

0.? 

An 
* V/ 

99.15 

.017 

90.69 

.017 

.7938 

.00024 

A AAA 
V ts/vv 

3.6 

An 

♦ V/ 

99.14 

.017 

98.67 

.017 

.9937 

.00024 

APA 
f vov 

3.G 

.0? 

99.16 

.017 

98.68 

.017 

.9938 

.00024 

+ AA 

♦ X W 

3.5 

♦ 09 

99.17 

.017 

98.63 

.017 

♦ 9939 

.00024 

■1 PA 

♦ aOv 

5*5 

4 4 

* x-r 

99.19 

.017 

98.69 

.017 

.9992 

.00024 

^AA 
* AVV 

3.7 

.12 

99,20 

.017 

93.63 

.017 

.9993 

.00024 

APA 

f 

0.6 

.06 

99.23 

.017 

98.63 

A*"/ 
♦ VX/ 

.9995 

.00024 

*• .300 

O i 

O * *T 

.03 

99.25 

.017 

98.69 

,017 

.9997 

.00024 

.350 

O i 
u *-r 

A*7 
♦ V/ 

99.26 

.017 

98.69 

.017 

.9993 

.00024 

i AA 
♦ TW 

o 

u*/ 

.11 

no n/_ 

7 t *^U 

.017 

98.68 

.017 

.9999 

.00024 

PPA 
f iJWV 

3.6 

■1 A 

* XV 

99.27 

.017 

93.68 

.017 

1.0000 

.00024 

.700 

3.3 

.13 

99.27 

.017 

98.69 

.017 

1.0000 

.00024 

Of A 

f u«-iv 

O o 

u * t> 

•t i 
♦ XT 

99.27 

.017 

98.69 

.017 

1 .0000 

.00024 

4 AAA 
X 4-WS/ 

O ■* 

U f f 

.00 

99.27 

*01/ 

98.69 

.017 

1.0000 

.00024 


Or- »?T4 

POlH lUbOX 1 1 CS»Ul P 1 IX 

= 99.27 

KPb 

iW- .017) 



II— ^ X — -1-.- n* ^ 
ur'sM/rSom u)uo 

tic Pressure ?1 

= 73.77 

kPs 

M/- .017) 














Table HI 07. 


r*T! jr . tjni r- 

I AVI- 


nnr-r'n-j mi- 


nTvrynr' 

I 


U An-'r 
nivh» 


tir^ nnTTV 
vwi*wlf A ) t 


AATA 

*>n I n 



T*.» 

Alt 

CISENCE 

AMni r- / 

nitiAL.L. t 

r^rr \ . 

XFUU / * 

- H A A 
* XV ft V 

*7 .. .»n 
tf AU/ U 

— 2.10 y 

0 = 03 

.3 % 




\ir>nuA) r-s»i“TV 



\IOrVA4At T7nt\ 
ItUlM inL.XX.L.A* 





NORHALIZCD 


► 

TA\?pr**4rTT Aj 
1 hlxbL.ltl AHU 


THTAI Ul7t rtr'TT^ 
1 Lt 1 ni- V UUUWA 1 

{ 



VE 

LOCITY 

COMPOME 

MTS 


onOTTTnjki 
1 UO A 1 XUIt 



r>4 4 -.u 
1 X t/UM 

A — 

ni):a 

tow rtita 







n*r ?r 
^ 1 / a 

M /II-- 
LI/ UAU 

(+/“) 

r»i 

^ JL 

\ T/ / 

Dsg 


Us/Oza 

C W- ) 

Ul/Uzo (T/-) 

Ur/Uzo 

i W~) 

-i*oso 

1 ATO 
1 > vOu 

.0350 

ft 4 
X ft A 

OH 

ftX.X 

O ft 

^ ft X 

.09 

1.023 

.0347 

ft XT 
ft Itu 

.0051 

.019 

,0038 

-♦S50 

< AC'O 
A * Vvl/ 

A770 
ft VUfc>W 

H 4 
X ft -T 

ftl3 

n ft 
X. ft X 

ft 4 
ft XT 

1.049 

.0334 

.146 

.0053 

.025 

.0025 

-.7CC 

< AA-< 

A ft v-r-r 

.0337 

ft r) 
X ft 4L 

.00 

ft n 

X ft u 

.13 

1,033 

.0334 

.147 

.0054 

.021 

♦0016 

_ KTI?A 

f v/UV 

1.042 

,0341 

H *r 

X ft / 

.19 

n A 

X.ftV 

.15 

1.032 

.0333 

♦ 145 

.0055 

.031 

.0036 

-*400 

1.042 

.0336 

O 

4, ft X. 

.09 

1.3 

.10 

1.030 

.0332 

.153 

,0054 

,040 

.0021 

^ *7e?A 

fr Ovtv 

1.030 

.0333 

**V 

X. ft X. 

. 14 

1.5 

O 

ft XA 

1.013 

.0334 

ft 151 

♦0054 

.040 

.0023 

_ TAA 

» v>W 

1.003 

.0340 

n ^ 

X. ft w 

ft T 

fti A^ 

1.3 

.10 

.991 

.0336 

ft CH 

ft xwx 

.0054 

.045 

.0027 

^ OCT A 
♦ A.OV 

.963 

ATir 1 
ft vuoO 

1.0 

H *T 
ft Xvl 

1.5 

,11 

.957 

.0352 

ft XT 
ft XTO 

.0056 

.031 

.0027 

- 

♦ AW 

' .960 

A‘7C*A 
ft \/tiuv 

o -* 
X. ft v> 

.18 

1.5 

.23 

.943 

.0346 

.141 

.0064 

.038 

.0033 

« i S?A 
♦ i. UV 

.943 

.0339 

n- -j 
X. ft X 

.22 

1,6 

.11 

.937 

ATTC 
ft vOww 

.139 

.0053 

.034 

.0033 

- 

♦ AW 

.929 

.0333 

4 

t-r 

on 

ft X.X. 

1.3 

.0? 

,910 

,0334 

.141 

,0053 

.006 

.0035 

^ ASTA 
" ♦ Vwv 

.917 

A-f 4 ft 

ft vo-rx 

.6 

.10 

1,9 

,09 

.700 

.0338 

.130 

,0050 

,010 

.0017 

A AAA 
V * wv 

.921 

,0338 

4 

ft *T 

,13 

t*6 

.13 

.711 

.0335 

,134 

.0054 

,006 

.0021 

.050 

ft /X.U 

♦ C33S 
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APPENDIX I 


Exit Flow Field Data - Graphical Presentation 


The exit data at all of the measurement stations is 
presented in graphical form in this Appendix- The figures 
are presented in groups as described in the introduction to 
Appendix H. 
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Figure II. FIVE-HOLE PROBE VELOCITY DATA. INCIDENCE ANGLE (DEG) = 0. 

Zc/C = . 94, R = 4. 2% 
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NORMALIZED TANGENTIAL POSITION. 2T/S 


Figure 12 


FIVE-HOLE' PROBE WAKE DATA, INCIDENCE ANGLE (DEG) = 0, 
Zc/C = . 94. R = 4. 2% 


- 31 
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NORMALIZED TANGENTIAL POSITION, 2T/S 


Figure 13, FIVE-HOLE PROBE VELOCITY DATA, INCIDENCE ANGLE (DEG! 

Zc/C = .94. R = 8.3% 
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NORMALIZED TANGENTIAL POSITION. 2T/S 


Figure 15 


FIVE-HOLE PROBE VELOCITY DATA, INCIDENCE ANGLE (DEG) = 0, 
Zc/C = . 94. R = 12. 5X 
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NORMALIZED TANGENTIAL POSITION, 2T/S 


Figure 16. FIVE-HDl£ PROBE WAKE DATA, INCIDENCE ANGLE <DEG> = 0, 

Zc/C = . 94, R = 12. 5% 
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Figure 17. FIVE-HOLE PROBE VELOCITY DATA, INCIDENCE ANGLE (DEG) = 0. 

Zc/C = . 94, R = 16. 7% 
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FIVE-HOLE PROBE WAKE DATA. INCIDENCE ANGLE (DEG) = 0. 
Zc/C = .94, R = 16.7% 


Figure 18 
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NORMALIZED TANGENTIAL POSITION, 2T/S 


Figure 19. FIVE-HOLE PROBE VELOCITY DATA. INCIDENCE ANGLE (DEG) 

Zi 
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NORMALIZED TANGENTIAL POSITION. 2T/S 


Figure 110. FIVE-HOLE probe wake DATA, INCIDENCE ANGLE <DEG) = 0, 

Zc/C = . 94. R = 25% 
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NORMALIZED TANGBfl'IAL POSITION, 2T/S 


Figure 112, 


FIVE-HOLE PROBE WAKE DATA, INCIDENCE ANGLE 0EG> = 0. 
Zc/C = . 94, R = 33. 3% 
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NORMALIZED TANGENTIAL POSITION. 3T/S 


Figure 115. 


FIVE-HOLE PROBE VELOCITY DATA, INCIDENCE ANGLE (DEG) = 0, 
Zc/C » . 94, R = 66. 7Z 


EXIT ANGLE (DEG) PT2/PTI . U/Uzo 
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NORMALIZED TANGENTIAL POSITION. 2T/S 


Figure 116 


FIVE-HOLE PROBE WAKE DATA. INCIDENCE ANGLE (DEG) = 0. 
Zc/C = . 94. R = 66. 7% 
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NORMALIZED TANGENTIAL POSITION, 2T/S 


Figure 117-, FIVE-HOLE PROBE VELOCITY DATA. INCIDENCE ANGLE <DEG) = 0. 

Zc/C = . 94, R = 83. 3% 
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FIVE-HOLE. PROBE WAKE DATA. INCIDENCE ANGLE 
Zc/C = . 94. R = 83. 3%. 


Figure 118 


fflEG) = 0, 


EXIT ANGLE (DEG) PT2/PT1 U/Uzo 
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NORMALIZED TANGENTIAL POSITION, 2T/S 


Figure 119, 


FIVE-HOLE PROBE WAKE DATA, INCIDENCE ANGLE (DEG) = D. 
Zc/C = 2, 06, R = 4. 2% 
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NORMALIZED TANGENTIAL POSITION, .2T/S 


Figure 120 


FIVE-HOLE PROBE VELOCITY' DATA, INCIDENCE ANGLE (DEG) =■ 0, 
Zc/C « . 2.06, R = 4.2%. 
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NORMALIZED TANGENTIAL POSITION, 2T/S 


Figure 122. FIVE-HOLE PROBE WAKE DATA, INCIDENCE ANGLE (DEG) = 0, 

Zc/C = 2. 06. R = 8. 32 
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NORMALIZED TANGBiTIAL POSITION, 2T/S 


Figure 123. FIVE-HOLE PROBE VELOCITY DATA, INCIDENCE ANGLE fflEG) = 0, 

Zc/C = 2. OB, R = 12. 5Z 
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NORHALIZED TANGENTIAL POSITION, 2T/S 


Figure 125 


FIVE-HOLE PROBE VELOCITY DATA. INCIDENCE ANGLE (DEG) = 0, 
Zc/C = 2. OB. R = 16. 7Z 
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NORMALIZED TANGENTIAL POSITION. 2T/S 



Figure 126. 


FIVE-HOLE PROBE WAKE DATA. INCIDENCE ANGLE (DEG) = 0. 
Zc/C = 2.06. R = 16. 7X 
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NORMALIZED TANGENTIAL POSITION. 2T/S 


Figure 128. 


FIVE-HOLE PROBE WAKE DATA, INCIDENCE ANGLE (DEG) = 0, 
Zc/C = 2, 06, R = 25% 
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NORMALIZED TANGENTIAL POSITION, 2T/S 


Figure 130; five-hole probe w^ke data, incidence angle <deg) = o, 

Zc/C = 2.06. R = 33. 3Z 
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NORMALIZED TANGENTIAL POSITION. 2T/S 


Figure 131. FIVE-HOLE PROBE VELOCITY DATA, INCIDENCE ANGLE (DEG) = 0. 

Zc/C = 2. 06, R = 50% 
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NORMALIZED TANGENTIAL POSITION. 2T/S 


Figure 1.32. 


FIVE-HOLE PROBE WAKE DATA, INCIDENCE ANGLE (DEG) = 0. 
Zc/C = 2. 06, R = 50X 
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NORMALIZED TANGENTIAL POSITION, 2T/S 


Figure 133, FIVE-HOLE PROBE VELOCITY DATA, INCIDENCE ANGLE (DEG) = 0, 

Zc/C = 2.06. R = 66.7% 
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NORMALIZED TANGENTIAL POSITION, 2T/S 

Figure 135. FIVE-HOLE PROBE VELOCITY DATA, INCIDENCE ANGLE (DEG) = 0, 

Zc/C = 2. 06 . R = 83 . 3Z 
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NORMALIZED TANGENTIAL POSITION. 2T/S 


Figure 136. FIVE-HOLE PROBE WAKE DATA, INCIDENCE ANGLE <DEG> = 0, 

Zc/C = 2. 06. R = 83. 3% 
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httJRMALIZEb TANGENTIAL POSITION. 2T/S 


Figure 138. FIVE-HOLE PROBE WAKE DATA,' INCIDENCE ANGLE <DEQ = 5, 

Zc/C = .94; R = 4.2% 
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NORMALIZED TANGENTIAL POSITION, 2T/S 


Figure 139. FIVE-HOLE PROBE VELOCITY DATA, INCIDENCE ANGLE <DEG) = 5, 

Zc/C = . 94, R = 8. 3Z 
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NORMALIZED TANGENTIAL POSITION. 2T/S 


FIVE-HOLE PROBE WAKE DATA. INCIDENCE ANGLE 0EG) = 5, 
Zc/C = . 94. R = 8, 3% 


Figure 140 
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WDRMALIZED TANGENTIAL POSITION. 2T/S 


Figure 141. FIVE-HOLE PROBE VELOCITY DATA. INCIDENCE ANGLE <DEG> = 5. 
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NORMALIZED TANGENTIAL POSITION, 2T/S 


Figure 142. FIVE-HOLE PROBE WAKE DATA, INCIDENCE ANGLE (DEG) = 5, 

Zc/C = .94, R = 12.5X 
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NORMALIZED TANGENTIAL POSITION. 2T/S 


Figure 143. FIVE-HOLE PROBE VELOCITY DATA, INCIDENCE ANGLE (DEG) = ! 

16. 
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hKIRMALIZED TANGENTIAL POSITION. 2T/S 


Figure 144. FIVE-HOLE PROBE WAKE DATA. INCIDENCE ANGLE CDEG) = 5, 

Zc/C = . 94. R = le. 7 % 
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NORMALIZED TANGENTIAL POSITION. 2T/S 


Figure 145. 


FIVE-HOLE PROBE VELOCITY DATA, INCIDENCE ANGLE <DEG) 



EXIT ANGLE <DEG) PT2/PT1 U/Uzo 


- 354 - 


OR!GI?4AL PkQE Hi 

OF POOR QUALITY 





NORMALIZED TANGENTIAL POSITION. 2T/S 


FIVE-HOLE PROBE WAKE DATA. INCIDENCE ANGLE (DEG) = 5. 
Zc/C = . 94. R = 25% 


Figure 146 
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NORMALIZED TANGENTIAL POSITION. 2T/S 


Figure 149 


FIVE-HOLE PROBE VELOCITY DATA. INCIDENCE ANGLE <DEG) “ 5. 
Zc/C = . 94, R = 50% 


EXIT ANGLE (DEG) PT2/PT1 U/Uzo 
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NORMALIZED TANGENTIAL POSITION. 2T/S 


FIVE-HOLE PROBE WAKE DATA, INCIDENCE ANGLE (DEG) = 5. 
Zc/C = . 94, R = SOX 


Figure 150. 
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N0RMALI2ED TANGENTIAL POSITION, 2T/S 


Figure 151. FIVE-HOLE PROBE VELOCITY DATA, INCIDENCE ANGLE <DEG) = 5. 

Zc/C = . 94, R = 66. 7 % 
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NORMALIZED TANGENTIAL POSITION. 2T/S 


Figure 152 


FIVE-HOLE PROBE WAKE DATA, INCIDENCE ANGLE 0EG) = 5. 
Zc/C = . 94. R = 68. 1 % 
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NORMALIZED TANGENTIAL POSITION, ZT/S 



Figure 153. 


FIVE-HOLE PROBE VELOCITY DATA. INCIDENCE ANGLE (DEG) 
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Figure 154 


FIVE-HOLE PROBE WAKE DATA, INCIDENCE ANGLE (DEG) = 5, 
Zc/C = .94, R = 83.3% 
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NORMALIZED TANGENTIAL POSITION, 2T/S 


Figure 155. FIVE-HOLE PROBE VELOCITY DATA. INCIDENCE ANGLE (DEG) = 5. 

Zc/C = 2. 07. R = 4. 2Z 
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NORMALim) TANC^IAL POSITION. 2T/S 

FIVE-HOLE PROBE WAKE DATA, INCIDENCE ANGLE (DEG) 
Zc/C « 2.07, R = 4.25; 


Figure 156, 
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lOTWLIZED TANGENTIAL POSITION, 2T/S 


Figure 157, FIVE-HOLE PROBE VELOCITY DATA, INCICENCE ANGLE (DEG) « 5, 

Zc/C « 2, 07. R e 8. a? 
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NORMALIZED TANGENTIAL POSITION. 2T/S 


Figure 158. FIVE-HOLE PK]BE WAKE DATA, INCIDENCE ANGLE (DEG) = 5, 

Zc/C = a 07, R = 8. 3X 
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^tt)RHALIZED TANGENTIAL POSITION, 2T/S 


Figure 159 


FIVE-HOLE PROBE VELOCITY DATA, INCIDENCE ANGLE <DEG) = 5. 
Zo/C = 2. 07. R = 12. 5% 
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NORMALIZED TANGENTIAL POSITION, 2T/S 


Figure 160. FIVE-HOLE PROBE WAKE DATA. INCIDENCE ANGLE <DEG) = 5. 

Zc/C = 2.07, R « 12.5% 
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Figure 161. FIVE-HOLE PROBE VELOCITY DATA. INCIDENCE ANGLE 0EG) = 5. 

Zc/C « 2.07. R = 16. 7Z 
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NORMALIZED TANI^NTIAL POSITION. 2T/S 


Figure 162, FIVE-HOLE PROBE WAKE DATA, INCIDENCE ANGLE <DEG) = 

Zc/C = 2. 07, R = 16. 7% 
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Figure 163, F EVE-HOLE PROBE 
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^KJRHALIZED TANI^IAL POSITION^ 2T/S 


Figure 164. FIVE-HOLE PROBE WAKE DATA, INCIDENCE ANGLE (DEG) = 5, 

Zc/C = 2. 07, R “ 25X 
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Figure 165, FIVE-HOLE PROBE VELOCITY DATA, INCIDENCE 

Zc/C = 2. 07. R = 33. 3% 


£ (DEG) ° 5. 
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NORMALI^ TANGENTIAL POSITION, 2T/S 


Figure 166. 


FIVE-HOLE PROBE WAKE DATA, INCIDENCE ANGLE <DEG) = 5, 
Zc/C = 2.07. R = 33. 3Z 
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K0RMALIZO3 TANGENTIAL POSITION. 2T/S 


FIVE-HOLE PROBE WAKE DATA, INCIDENCE ANGLE 0EG) = 5. 
Zc/C = 2. 07, R = 5QZ 


Figure 168, 
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NORMALIZED TANGENTIAL POSITION, 2T/S 


Figure 169, FIVE-HOLE PROBE VELOCITY DATA. INCIDENCE ANGLE (DEG) = 5. 

Zc/C = 2. 07, R = 66. 7Z 
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NORMALIZED TANGENTIAL raSITION. 2T/S 


Figure 170'. FIVE-HOLE PROBE WAKE DATA. INCIDENCE ANGLE <DEG) = 5, 

Zc/C =• 2; 07. R “ 86. 7% 
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hmWLIZED TANGENTIAL POSITION, 2T/S 


Figure I7K FIVE-HOLE PROK VELOCITY DATA, INCIDENCE ANGLE <DEG) “ ^ 

Zc/C = a 07. R «= 83. 3% 
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NORMALIZED TANGENTIAL POS: 


Figure 173. FIVE-HOLE PROBE VELOCITY DATA, INCl 

Zc/C = . 98, R = 4. 
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NORMALIZED TANGENTIAL POSITION. 2T/S 


FIVE-HOLE PROBE WAKE DATA. INCIDENCE ANGLE (DEG) = ID. 
Zc/C = . 96. R = 4. 2% 


Figure 174. 
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NORMALIZED TANGENTIAL POSITION, 2T/S 


Figure 175. FIVE-HOLE PROBE VELOCITY DATA. INCIDENCE ANGLE (DEG) = 10. 

Zc/C = . 96, R, = a. 3% 
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NORMALIZED TANGENTIAL POSITION. 2T/S 


FIVE-HOLE PROBE WAKE DATA. INCIDENCE ANGLE (DEG) 

= 8.3% 


Figure 176. 
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NORMALIZED TANGENTIAL POSITION, 2T/S 


Figure 177, FIVE-HOLE PROBE VELOCITY DATA, INCIDENCE ANGLE (DEG) = 10, 

Zc/C = . ee, R = 12. 5 % 
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N0RHALI2ED TANGENTIAL POSITION. 2T/S 


Figure 178. FIVE-HOLE PROBE WAKE DATA, INCIDENCE ANGLE (DEG) = 10. 

Zc/C = . SB. R = 12. 5% 
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Figure 179 


FIVE-HOLE PROBE VELOCITY DATA, INCIDENCE ANGLE <DEG) = 10, 
Zc/C = . 96. R = 16. 7% 
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Figure 180 ’, 


FIVEt-HOLE: probe wake data,, incidence angle (DEG) = 10, 
Zc/G; = , 96, R = 16. 7% 
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NORMALIZED TANGENTIAL POSITION. 2T/S 


Figure 181, FIVE-HOLE PROBE VELOCITY DATA. INCIDENCE ANGLE <DEG) = 10. 

Zc/C = , 96. R = 35% 
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NORMALIZED TANGENTIAL POSITION, 2T/S 


FIVE-HOLE ‘PROBE WAKE ^DATA, INCIDENCE ANGLE (DEG) = ID, 
Zc/C => . 96. R ^ 25Z 


■Figure I8i 
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Figure 182. FIVE-HOLE PROBE 
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NORMALIZED TANGENTIAL POSITION. 2T/S 


Figure 184. 


FIVE-HOLE' PROBE WAKE DATA, INCIDENCE ANGLE (DEG) 
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NORMALIZED TANGENTIAL POSITION. 2T/S 


Figure 185. FIVE-HOLE PROBE VELOCITY DATA, INCIDENCE ANGLE (DEG) = 10, 

Zc/C = . 96, R = 50% 
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NORMALIZED TANGENTIAL POSITION. 2T/S 


FIVE-HOLE- PROBE WAKE DATA, INCIDENCE ANGLE 0EG) = 10. 
2b/C = . 96. R = 50%. 


Figure T86 







ORIGINAL PAGE If 
OF POOR QUALITY 



t 

.9975 

E -99^ 

^ .9925 
.99- 



l«3RMALIZED TANGENTIAL POSITION. 2T/S 


Ffgure 188. FIVE-HOLE. PROBE WAKE- DATA. INCIDENCE ANGLE (DEG) = 10 . 

Zc/C . 96. R s 66. 7 % 
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NORMALIZED TANGENTIAL POSITION. 2T/S 


gure 189, five-hole prdbe velocity data, incidence angle <DEG> = 10. 

Zc/C « . 96, R = 83. 3% 




Figure 190, 


FIVE-HOLE PROBE WAKE DATA, INCI 
Zc/C = . 96, R = 
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NORMALIZED TANGENTIAL POSITION. 2T/S 


FIVE-HOLE PROBE WAKE DATA, INCIDENCE ANGLE <DEG) = ID. 
Zc/C = 2. 10. R = 4, 2Z 


Figure 192 
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NORMALIZED TANGENTIAL POSITION. 2T/S 


Figure. 194., five'-hdlb probe wake data,, incidence angle; <deg>j =- id,. 

Zc/C*2. ia. R= 8.3Z 
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Figure 195. FIVE-HOLE PROBE VELOCITY DATA, INCIDENCE ANGLE <DEG> = 10, 

Zc/C = 2, 10, R = 12. 5Z 
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N0RMALI2ED TANI^NTIAL POSITION. 2T/S 


Figure 195. 


FIVE-HOLE PROBE WAKE DATA, INCIDENCE ANGLE (DEG) = 10, 
Zc/C = 2. 10. R = 12. 5X 
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Figure 197, FIVE-HDLE PRDBE VELOCITY DATA, INCIDENCE ANGLE 03EQ = 10. 

Zc/C = 2. 10. R = 16. 7% 
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NORMALIZED TANGENTIAL POSITION, 2T/S 


Figure 198. 


FIVE-HOLE PROBE WAKE DATA, INCIDENCE ANGLE CDEG) = 10, 
Zc/C = 2. 10, R = 16. 7Z 
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Figure 1101. Fi 
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NORMALIZED TANGENTIAL POSITION. 2T/S 


Figure 110?. 


FIVE-HOLE PROBE WAKE DATA, INCIDENCE ANGLE CDEG) = 10^ 
Zc/C = 2. 10. R = 33. 3% 
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NORMALIZED TANGENTIAL POSITION. 2T/S 


Figure 1103, FIVE-HOLE PROBE VELOCITY DATA, INCIDENCE ANGLE (DEG) = 10, 

Zc/C = 2. ID, R = 50. 0% 
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NORMALIZED TANGENTIAL POSITION. 2T/S 


Figure 1104. five-hole probe wake data, incidence angle cdeg5 

Zc/C = 2. 10. R = 50. 0% 
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NORMALIZED TANGENTIAL POSITION. 2T/S 


Figure 1105. FIVE-HOLE PROBE VELOCITY DATA, INCIDENCE ANGLE (DEG) = 10, 

Zc/C = 2, 10, R = 66. 7% 
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Figure 1106. 


FIVE-HOLE PROBE WAKE DATA. INCIDENCE ANGLE (DEG) = 10, 
,Zc/C = 2. 10. R = 66. 7% 
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NORMALIZED TANGENTIAL POSITION. 2T/S 


Figure 1108. 


FIVE-HOLE PROBE WAKE DATA. INCIDENCE ANGLE (DEG) = 10. 
Zc/C = 2. 10. R = 83. 3% 


APPENDIX J 


Isobar ic Exit. Contour Visualization Technique 

The concept of producing on-line photographic isobar ic 
contour maps of a flow field has been developed at the Boe- 
ing Company [18].' A sensor, such as a total pressure probe, 
is traversed in a plane perpendicular to the flow axis. The 
pressure is read via electronic transducers, and a light 
source, attached to the downstream side of the sensor, is 
flashed in a color corresponding to a preset pressure level- 
A downstream camera viewing the flow field is used to record 
the color isobar ic contours. This concept was adapted for 
obtaining isobar ic contour maps of the wake regions in the 
R-T plane in The Purdue Annular Cascade Facility. 

The apparatus developed for use is shown in Figure Jl, 
with its installation in the annular cascade facility 
schematically shown in Figure J2. The program, PPH0T2, 
directs the automated flow visualization process. The probe 
pressure is automatically read via a Scanivalve transducer 
with the traversing of the probe in the facility R-T plane 
accomplished via the automated L- C, Smith Traversing Sys- 
tem. Probe alignment is in the chordwise direction to align 
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Figure J1 . Photograph of the Lightbox, the Fiber Optics Probe, and a Sample Result 
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Figure J2. Schematic of the Isobaric Exit Visualization 
Apparatus in the Annular Cascade Facility 
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the total pressure probe in the principal flow direction. A 
light box was fabricated to provide automated flashing of 
any one of three high intensity light sources. Each light 
source is filtered to color the source, and focused on the 
end of a shielded fiber optics cable, which is. mounted 
through the light box wall. Red, green, and yellow filters 
are used with each, source to designate three pressure 
ranges. The other end of the shielded fiber optics cable is 
attached to the downstream side of the probe tip, directing 
a colinear flash of light downstream into the facility ple- 
num. A Polaroid camera with remote shutter control is 
located in the plenum. As the probe traverses the R-T 
plane,, the proper light is selected and flashed through the 
fiber optics line, and dots of colored light are recorded on 
a print created by the Polariod camera (open shutter time 
exposure). Upon completion of the traverse, the shutter is 
closed and the Polaroid camera provides an on-line isobar ic 
photographic contour map, with the- pressure ranges defined 
by different colors. 

The preset pressure levels were determined prior to 
each experiment session by traversing the probe circumeren- 
tially at a mid-span location and surveying the resulting 
pressure data. A black and white copy of a colored, contour 
photograph which shows the symmetric nature of the wake 
about the airfoil circumferential location at 0° incidence 
is. presented in Figure 31. 
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APPENDIX K [1] 


NASA Computer Codes 

Two NASA-developed computer codes were used to predict 
the chordwise distribution of the airfoil surface pressure 
coefficient- The two programs, MERIDL [16] and TSONIC [17] 
are based on inviscid analyses and are intended for comput- 
ing turbomachine flow field. 

The governing flow equations are the continuity equa- 
tion, the momentum equation (the inviscid form of the 
Navier-Stokes equations), and the thermodynamic equations. 
For steady subsonic flows, these equations form a system of 
elliptic partial differential equations- Solving an ellip- 
tic system requires that the flow conditions be completely 
specified on all boundaries of the solution region. Both 
programs generate two-dimensional grids upon which the 
governing equations are solved as finite difference equa- 
tions using successive-over -relaxation. 

The MERIDL program generates its grid along the hub- 
to-tip mean stream-sheet in the center of the airfoil pas- 
sage. This stream-sheet is assumed to have the same shape 
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as the airfoil camber line with flow-matching corrections ,at 
the leading and trailing edges. One of the primary purposes 
of the MERIDL program is to compute the radial shift of the 
streamlines in the solution region (airfoil passage). Part 
of MERIDL' s output is the input, in its required format, for 
the TSONIC program. It was to be expected for the facility 
geometry (constant radius annulus walls and flat-plate air- 
foils) that there would be very little radial shift of the 
streamlines. MERIDL was primarily used for completeness and 
to generate the extensive input required for TSONIC. 

The TSONJC program generates its numerical grid and 
solves the governing equations along an airf oil-to-air.f oil 
stream-sheet. The program assumes that this stream-sheet is 
a surface of revolution. Any arbitrary stream-sheet from 
hub to tip can be specified provided that MERIDL had been 
instructed to generate the appropriate input to TSONIC. 
Part of the output from TSONIC is the airfoil surface velo- 
cities.. These can easily be converted to the corresponding 
pressure coefficients by dividing them by the mass-averaged 
velocity through the facility and squaring the results. 
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APPENDIX L 


Tabulated Experimental Pressure 
Coefficient Data 

The experimental pressure coefficient data are 
presented here. Tables LI through L18 are grouped by 
incidence angle with 10, 50, and 90% span data presented for 
both the suction and pressure surfaces. 

Table Incidence Angle ( DEG ) 


LI - L6 
L7 - L12 
L13 - L18 


0 

5 

10 
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Table LI. Airfoil Surface Pressure Coefficient Data 
10 Percent Span, Suction Surface, 
Incidence Angle (deg) = 0.0 


Mass -Aver aged Inlet Velocity = 28.69 m/s 

j Percent Chord 

Cp Coefficient 

+/- Cp Confidence 

2.25 

1,828 

0.1268 

I 6.78 

1.256 

0.0382 

13.08 

1.183 

0.0520 

20.90 

1.155 

0.0473 

29.92 

1.154 

0,0422 

39.75 

1.155 

0.0354 

50.00 

1.158 

0.0391 

60.25 

1.165 

0.0375 

70.08 

1,163 

0.0375 

79.10 

1.167 

0.0362 

86.92 

1.184 

0.0388 

93.32 

1.211 

0,0376 

97.75 

1.295 

0,0416 

99.30 

1.304 

0.0408 


Table L2- Airfoil Surface Pressure Coefficient Data 
10 Percent Span, Pressure Surface, 
Incidence Angle (deg) = 0.0 


Mass-Averaged Inlet Velocity = 28.69 m/s 

Percent Chord 

Cp Coefficient 

+/- Cp Confidence 

2.25 

1.760 

0 . 1216 

6.78 

1.159 

0.0692 

13.08 

1.154 

0-0475 

1 20.90 

1.156 

0.0454 

I 29.92 

1.140 

0.0392 

39.75 

1.150 

0.0375 

1 50.00 

1.151 

0.0377 

60.25 

1.154 

0.0370 

70.08 

1.157 

0.0377 

' 79.10 

1.172 

0.0369 

86.92 

1.182 

0.0380 

93.32 

1.208 

0.0393 

97.75 

1.274 

0-0430 

99.30 

1.318 

0.0425 
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Table L3. Airfoil Surface Pressure Coefficient Data 
50 Percent Span, Suction Surface, 
Incidence Angle (deg) = 0.0 


Mass -Aver aged Inlet Velocity = 28.69 m/s 

Percent Chord 

Cp Coefficient 

+/- Cp Conf idence 

2.25 

1.751 

0.0591 

6.78 

1.180 

0.0801 

13.08 

1,158 

0.0411 

20.90 

1.138 

0-0392 

29.92 

1.148 

0-0376 

3,9.75 

1.148 

0,0371 

50.00 

1.153 

0.0350 

60.25 

1.159 

0.0366 

70.08 

1.159 

0.0378 

79.10 

1.169 

0-0373 

86.92 

1.181 

0.0385 

93.32 

1.217 

0-0380 

97.75 

1.318 

0.0403 

99.30 

1.352 

0.0419 


Table L4. Airfoil Surface Pressure Coefficient Data 
50 Percent Span, Pressure Surface, 
Incidence Angie (deg) = 0.0 


Mass-Averaged Inlet Velocity = 28.69 m/s 



Cp Coefficient 

.... . 

. .. 

+/- Cp Confidence 

2-25 

1.826 

0.1173 

6.78 

1.183 

0.1156 

13.08 

1.149 

0.0396 

20.90 

1.131 

0.0359 

29.92 

1.136 

0.0373 

39.75 

1.124 

0.0360 

50.00 

1.141 

0-0359 

60.25 

1.145 

0.0370 

70.08 

1.147 

0,0378 

79.10 

1.175 

0.0358 

86-92 

1.190 

0-0376 

93.32 

1.213 

0.0392 

97-75 

1.315 

0,0401 

99.30 

1.366 

0.0448 
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Table L5* Airfoil Surface Pressure Coefficient Data 
90 Percent Span, Suction Surface, 
Incidence Angle (deg) = 0.0 


Mass-Averaged Inlet Velocity = 28.69 m/s 


Percent Chord 

Cp Coefficient 

+/- Cp Confidence 

2.25 

1.854 

0.1328 

6.78 

1.376 

0.1852 

13.08 

1.156 

0.0543 

20.90 

1.147 

0.0451 

29.92 

1.159 

0.0412 

39.75 

50.00 

1.134 

0.0434 

* 

♦ 

60.25 

1.137 

0.0417 

70.08 

1.155 

0.0379 

79.10 

1.162 

0.0372 

86.92 

1.179 

0.0365 

93.32 

1.196 

0.0400 

97.75 

1.276 

0.0394 

99.30 

1.300 

0.0439 


Table L6. Airfoil Surface Pressure Coefficient Data 
90 Percent Span, Pressure Surface, 
Incidence Angle (deg) = 0.0 


i Mass-Averaged Inlet Velocity = 28.69 m/s 

Percent Chord 

i 

Cp Coefficient 

+/- Cp Confidence 

2.25 

1.776 

0.1554 

6.78 

1.286 

0.1399 

13.08 

1.160 

0.0461 

20.90 

1.140 

0.0464 

29.92 

1.131 

0.0391 

39.75 

1.094 

0.0365 

50.00 

— , 

— ^ 

60.25 

1.118 

0.0349 

70.08 

1.152 

0.0364 

79.10 

1.159 

0.0381 

86.92 

1.177 

0.0365 

93.32 

1.194 

0.0369 

97.75 

1.276 

0.0409 

. 99.30 

1.298 

0.0417 
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Table L7. Airfoil Surface Pressure Coefficient Data 
10 Percent Span, Suction Surface, 
Incidence Angle (deg) = 5.0 


i Mass-Averaged Inlet Velocity = 30.52 m/s' 

Percent Chord, 

Cp Coefficient 

+/- Cp Confidence 

2;25 

2.163 

0.0579 

6.78 

1.626 

0.0404 

13.08 

1.265 

0.0427 

20.90 

1.213 

0.0344 

29.92 

1.195 

0-0355 

39,75 

1.162 

0.0297 

50.00 

1-178 

0.0325 

60.25 

1.188 

0.0296 

70.08 

1.168 

0.0337 

79-10 

1.190 

0.0297 

86:92 

1.196 

0-0325 

93.32 

1.224 

0.0335 

97-75 

1.339 

0.0377 

99.30 

1.371 

0.0444 


Table L8. Airfoil Surface Pressure Coefficient Data 
10 Percent Span, Pressure Surface, 
Incidence Angle (deg) = 5.0 


Mass-Averaged Inlet Velocity = 30.52 m/s 

Percent Chord 

Cp Coefficient 

+/- Cp Confidence 

2.25 

1.632 

0.0890 

6-78 

1.119 

0.0529 

13.08 

1.132 

0-0337 

20-90 

1.145 

0.0341 

29.92- 

1.140 

0-0342 

39.75 

1.160 

0.0338 

50.00 

1-158 

0.0330 

60.25 

1.160 

0-0314 

70.08 

1.178 

0-0335 

79-10 

1.180 

0.0330 

86.92 

1.200 

0-0310 

93.32 

1,231 

0.0330 

97.75 

1.310 

0-0393 

99.30 

1.366 

0-0393 
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Table L9- Airfoil Surface Pressure Coefficient Data 
50 Percent Span, Suction Surface, 
Incidence Angle C<^eg) = 5.0 


Mass -^Averaged Inlet Velocity = 30.52 m/s 


P er c ent Chord 

Cp Coefficient 

+/- Cp Confidence 

2.25 

2.053 

0.0546 

’ 6.78 

1.745 

0.1362 

13.08 

1.228 

0.0353 

20.90 

1.189 

0.0331 

29.92 

1.178 

0.0319 

39.75 

1.167 

0,0321 

50.00 

1.162 

0.0262 

60.25 

1.169 

0.0323 

70.08 

1.164 

0.0327 

79.10 

1.179 

0.0334 

86.92 

1.190 

0.0331 

93.32 

1.234 

0.0332 

97.75 

1.331 

0.0361 

99.30 

1 

1.375 

0.0362 


Table LlO. Airfoil Surface Pressure Coefficient Data 
50 Percent Span, Pressure Surface, 
Incidence Angle (deg) = 5.0 


Mass-Averaged Inlet Velocity = 30.52 m/s 


Percent Chord 

Cp Coefficient 

+/- Cp Confidence 

2.25 

1.264 

0.0364 

6.78 

0.963 

0.0318 

13.08 

1.039 

0.0306 

20.90 

1.063 

0.0304 

29.92 

1.108 

0.0323 

39.75 

1.105 

0.0302 

50.00 

1.139 

0.0337 

60.25 

1.147 

0.0321 

70.08 

1.163 

0.0306 

79.10 

1,179 

0.0316 

86.92 

1.197 

0.0311 

93.32 

1.216 

0.0337 

97.75 

1.329 

0.0356 

99.30 

1.348 

0.0375 
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Table Lll. Airfoil Surface Pressure Coefficient Data 
90 Percent Span, Suction Surface, 
Incidence Angle (deg) = 5.0 


Mass-Averaged Inlet Velocity - 30,52 m/s 


Percent Chord 

Cp Coefficient 

+/- Cp Confidence 

2.25 

2.197 

0.0642 

6.78 

2.171 

0.0605 

13.08 

1.271 

0.0450 

20.90 

1.217 

0.0369 

29.92 

1.200 

0.0379 

39.75 

50.00 

1.170 

0.0312 

1.158 

0.0333 

60.25 

7.0 . 08 

1.167 

0-0323 

79.10 

1-173 

0.0338 

86.92 

1.188 

0,0354 

93.32 

. 1.210 

0.0331 

97.75 

1.294 

0.0374 

99.30 

1.355 

0.0383 


Table L12. Airfoil Surface Pressure Coefficient Data 
90 Percent Span, Pressure Surface, 
Incidence Angle (deg) = 5.0 


Mass-Averaged Inlet Velocity = 30.52 m/s 

Percent Chord 

Cp Coefficient 

+/- Cp Confidence 

2.25 

1.220 

0.0699 

6.78 

1.024 ■ 

0.0365 

13.08 

1.050 

0.0326 

20.90 

1.073 

0.0310 

29.92 

1.095 

0.0339 

39.75 

50.00 

1-072 

0.0333 

• 

• 

60.25 

1.116 1 

0.0319 

70.08 

1.135 

0.0306 

79.10 

1.165 

0.0329 

86.92 

1.182 

0.0337 

93.32 

1.205 

0.0355 

97.75 

1.309 

0.0354 

99.30 

1-362 

0.0392 
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Table L13. Airfoil Surface Pressure Coefficient Data 
10 Percent Span, Suction Surface, 
Incidence Angle (deg) = 10.0 


Mass-Averaged Inlet Velocity = 29.65 m/s 

Percent Chord 

Cp Coefficient 

+/- Cp Confidence 

2.25 

2.311 

0.1180 

6.78 

1.942 

0.1373 

13.08 

1.570 

0.1527 

20.90 

1.281 

0.0657 

29.92 

1.257 

0.0505 

39.75 

1.210 

0 . 0419 

50.00 

1.227 

0.0461 

60.25 

1.227 

0.0436 

70.08 

1.225 

0.0449 

79.10 

1.234 

0.0418 

86.92 

1.252 

0.,0466 

93.32 

1.277 

0.0485 1 

97.75 

1.367 

0.0519 

99.30 

1.382 

0.0551 


Table L14- Airfoil Surface Pressure Coefficient Data 
10 Percent Span, Pressure Surface, 
Incidence Angle (deg) = 10.0 


j Mass-Averaged Inlet Velocity = 29.65 m/s 

Percent Chord 

1 

Cp Coefficient 

+/-Cp Confidence 

2.25 

0.970 

0.1146 

6.78 

0.948 

0.0716 

13.08 

0.982 

0.0502 

'20.90 

1.079 

0.0446 

29.92 

1.116 

0.0481 

39.75 

1.178 

0.0489 

50.00 

1.196 

0.0458 

60.25 

1.211 

0.0492 

70.08 

1.226 

0.0468 

79.10 

1.228 

0.0446 

86.92 

1.249 

0.0463 

93.32 

1.283 

0.0484 

97.75 

1.359 

0.0549 

99.30 

1.408 

0.0568 
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Table L15. Airfoil Surface Pressure Coefficient Data 
50 Percent Span, Suction Surface, 
Incidence Angle (deg) = 10.0 


Mass-Averaged Inlet Velocity = 29.65 m/s 

Percent Chord 

Cp Coefficient 

+/- Cp Confidence 

2.25 



-. 

6.78 

2-344 

0-1148 

13.08 

1.968 

0-1188 

20.90 

1.453 

0.0921 

• 29.92 

1.332 

0.0729 

39.75 

1.265 

0-0550 

50.00 

1.253 

0.0455 

60.25 

1.250 

0.0472 

70.08 

1.247 

0.0473 

79.10 

1.258 i 

0.0477 

86.92 

1.254 

0.0448 

93.32 

1.296 

0.0454 

97.75 

1.387 

0,0521 

99.30 

1.444 

0.0572 


Table L16. Airfoil Surface Pressure Coefficient Data 
50 Percent Span, Pressure Surface, 
Incidence l^gle (deg) = 10.0 


Mass-Averaged Inlet Velocity = 29.65 m/s 

Percent Chord 

Cp Coefficient 

+/- Cp Confidence 

2-25 

1.032 

0-0789 

6.78 

0-926 

0.0497 

13.08 

1,012 

0.0479 

20.90 

1.076 

0.0414 

29.92 

1.137 

0-0445 

39.75 

1.176 

0.0450 

50.00 

1.218 

0.0446 

60.25 

1.233 

0-0490 

70.08 

1.248 

0.0457 

79.10 

1.260 

0.0494 

86.92 

1,274 

0.0479 

93.32 

1-305 

0.0520 

97.75 

1-412 

0.0513 

99.30 

1.457 

0.0614 
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Table L17, Airfoil Surface Pressure Coefficient Data 
90 P.ercent Span, Suction Surface, 
Incidence Angle (deg) = 10.0 


Mass-Averaged Inlet Velocity = 29.65 m/s 


Percent Chord 

Cp Coefficient 

+/- Cp Confidence 

2.25 

2.320 

0.1588 

6.78 

2.404 

0.1160 

13.08 

1.696 

0.1749 

20.90 

1.328 

0.0710 

29.92 

1.269 

0.0550 

39.75 

50.00 

1.216 

0.0467 

• 

• 

60.25 

1.202 

0.0475 

70.08 

1.210 

0.0483 

79.10 

1.221 

0.0450 

86.92 

1.226 

0.0476 

93.32 

1.245 

0.0471 

97.75 

1.338 

0.0494 

99.30 

1.382 

0.0530 


Table L18-. Airfoil Surface Pressure Coefficient Data 
90 Percent Span, Pressure Surface, 
Incidence Angle (deg) = 10.0 


Mass-Averaged Inlet Velocity = 29.65 m/s 



Cp Coefficient 

+/- Cp Confidence 

2.25 

0.813 

0.0659 

6.78 

0.882 

0.0641 

13.08 

0.957 

0.0536 

20-90 

1.016 

0.0545 

29.92 

1.084 

0.0522 

39.75 

50.00 

1-072 

0-0429 

« 


60.25 

1,155 

0.0470 

70.08 

1-184 

0.0440 

79.10 

1.197 

0-0444 

86.92 

1.224 

0.0438 

93.32 

1.239 

0-0467 

97.75 

1.326 

■ 0.0543 

99.30 

1.362 

0.0498 
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